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ABSTRACT 
Populations of predators are in decline worldwide as human growth and 
development destroys and alters their habitats. At the same time, large predators are a 
tourist attraction in many regions of the world, bringing essential income to governments 
and local communities. The complex interactions between predator populations and local 
communities often result in conflicts that can negatively impact both humans and wildlife 
populations. To gain a deeper and more comprehensive understanding of human-predator 
conflict and potential solutions, this study focuses on assessing the social suitability for 
predator conservation that measures the cultural context for conservation in a region. 
First, a comprehensive literature review highlights gaps in current research on human-
Panthera conflict and interventions. Then, an approach is developed and implemented to 
better understand socio-cultural factors at play, such as people’s tolerance towards 
predators, perceived risk of predators, alternate livelihood options, community resilience, 
the policy environment and local residents’ reliance on the environment. We use this 
approach to measure social suitability in communities living in or around protected areas 
in Vietnam and in Kenya and identify factors that influence this cultural context for 
predator conservation, including the potential effects of ecotourism-based livelihood 
strategies in the region. Our analysis, which answers growing calls to directly integrate 
social and cultural metrics into conservation planning, provides critical information that 
should influence the protection of both human livelihoods and predator populations.  
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DEDICATION 
To Jackson. 
Never stop asking questions. 
Always explore. 
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CHAPTER ONE 
INTRODUCTION 
Populations of large predators such as tigers, cougars, and lions face many challenges and 
are in decline around the world (IUCN, 2017). In addition, large predators are also major tourism 
attractions in places with healthy protected areas that are able to support wildlife populations 
(e.g. Balmford et al., 2015). Competition with humans for land and other resources, such as 
livestock, often lead to conflicts between humans and predators. Most research on human-
predator conflict to date has focused on identifying types of conflict or impacts to predator 
population sizes (Holland et al., 2018). In addition, many predator species have been extirpated 
from their traditional ranges. Efforts are now underway to identify areas that are ecologically 
suitable for reintroduction. These efforts to identify ecological suitability have focused on 
identifying habitat blocks with enough prey base to support viable populations (see Kanagaraj et 
al., 2011). However, currently few studies have looked at suitability for conservation of 
predators from a social science perspective. Our study aims to explore the social and cultural 
factors influencing predator conservation success and develop and implement a strategy for 
assessing Social Suitability that can be used to support and implement conservation efforts.  
The purpose of this study is to identify key social factors (and the relationships between 
them) that contribute to the suitability of a region for predator conservation projects. Individuals 
play a significant role in constructing this context, however societal level influences such as 
policy and economy are also critical to consider. The approach to understanding the cultural 
context for predator conservation presented in this study incorporates lessons learned from 
attitudinal research on human-predator interactions with an understanding of the cultural context 
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for conservation (Waylen et al., 2010). Social Suitability is a key aspect of cultural context and is 
defined as the potential for a community to thrive while supporting conservation efforts and can 
be used to (1) select sites for predator conservation efforts or reintroduction programs, (2) 
evaluate the success of existing predator conservation efforts, or (3) highlight areas of need in 
local communities experiencing conflicts with predator populations.   
 
Predator Populations in Decline 
Predators, specifically, big cats (Panthera spp.), a taxonomic group that includes tigers, 
lions, jaguars, and leopards, drive the structure and function of biological communities in diverse 
ecosystems around the world, requiring vast areas of land and resources (Karanth et al., 2004; 
Kanagaraj et al., 2011). These majestic creatures have also been a source of apprehension, 
intrigue, and inspiration throughout human history (Quammen, 2004). Consequently, big cat 
conservation has emerged as an important global priority, yet one that remains a daunting 
challenge. Our study focuses primarily on big cats, as a case study for other predators, because of 
their conservation needs as well as frequent interactions with humans. According to the IUNC 
Red List (2017), tigers (Panthera tigris) are classified as endangered with a population of 3,200, 
lions (Panthera leo) are classified as vulnerable with worldwide populations <30,000, jaguars 
(Panthera onca) are classified as near threatened with worldwide populations of 18,000, and 
leopards (Panthera pardus) are classified as near threatened with worldwide populations 
unknown.  
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Human-Panthera Conflict 
Human-Panthera conflict is a major barrier to global cat conservation efforts (Holland et 
al., 2018; Eklund et al., 2017; Inskip & Zimmermann, 2009). Assessing habitat suitability for 
conservation of species survival has been a focus area of research in the biological sciences.  
Genetic data, GIS, transects, biodiversity assessments, and many other tools are used to gather 
data used to rate an area of land on its suitability for project goals. As keystone species in their 
ecosystems, even small populations of big cats are essential to maintaining biodiversity and 
ecosystem function. Because they require large territories and plentiful populations of prey 
species to survive (Karanth et al., 2004; Kanagaraj et al., 2011), conservation efforts aimed at 
preserving big cats have the potential to produce significant biodiversity gains. However, 
expanding human population and development has exacerbated competition for land, prey, and 
ecological dominance between people and cats in Panthera range countries, inevitably producing 
conflict (Holland et al., 2018; Eklund et al., 2017; Inskip and Zimmerman, 2009).  
Human-wildlife conflict is defined as conflict that occurs when the “needs and behavior 
of wildlife impact negatively on the goals of humans, or when the goals of humans negatively 
impact the needs of wildlife” (Madden, 2004, p.248). Though impacts to endangered species are 
concerning, equal weight must be put on the negative impacts of conflict on humans. When local 
people feel the needs of wildlife are given priority over their own, or that they do not have the 
resources needed to address the problems, conflict can escalate (Bauer et al., 2010). Resource 
competition is a prominent cause of human-Panthera conflict in all parts of the world (Carter et 
al., 2014; Amador-Alcaia et al., 2013).  For example, habitat loss due to land encroachment by 
humans (Palmeira et al., 2008, Patterson et al., 2004), competition for limited resources such as 
land prey or water (Bhatia et al., 2013, Carter et al., 2012), reintroductions of Panthera species 
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(Houser et al., 2011), and hunting of Panthera species (Atickem et al., 2010, Carvalho and 
Pezzuti, 2010) have all been documented as causing conflicts between humans and big cats. In 
many cases, such conflicts result in loss of livestock (Atickem et al., 2010), crop damage, or 
injury and death to humans (Kushnir et al., 2014) and animals (Balme et al., 2009). Conflict can 
also arise when conservation goals and human development goals do not align (West et al., 
2006). Conflict between humans and wildlife can also lead to conflict between humans about 
wildlife and conservation priorities including conflicts over protected area boundaries, 
compensation plans, or legal responses to incidents of conflict.   
For decades, researchers have worked to understand the sources of this conflict and 
potential mitigation strategies. Interventions such as improved livestock husbandry techniques 
(Barlow et al., 2010), relocation of animals (Athreya et al., 2010) or people (Harihar, 2014), 
killing of animals (Carvalho and Pezzuti, 2010), compensation schemes (Pechacek et al., 2012), 
and others have been implemented and tested around the world. Despite diligent efforts by 
researchers, governments, managers, NGOs, and local communities to address conflict and 
increase tolerance for larger predators (Treves and Bruskotter, 2014), management interventions 
have achieved limited success (Treves et al., 2006), and most big cat populations continue to 
struggle as antagonistic interactions escalate. 
 
Understanding the Relationship between Humans and Predators 
Conservation is an interdisciplinary field and, in order to achieve meaningful outcomes, 
researchers must combine data from different disciplines on a regular basis in an effort to gain a 
deeper understanding of conservation issues facing both people and the natural environment 
(Bennett et al., 2017).  Models from several fields have been used in conservation research in 
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order to understand the human decision making process. For example, institutional models allow 
researchers to consider how the behavior of a group or individual is influenced by rules (St. John 
et al., 2010).  Economic models have been applied in natural-resource management for many 
years (e.g., Hardin, 1968; Just and Ziberman, 1983). However, economic frameworks often 
involve humans as rational beings who weight cost and benefit in the decision-making process, 
which is often not the case. Social psychologists take into account social-psychological traits of 
the person involved in decisions making such as personality and attitudes and the social norms 
that exist in their environments (St. John et al., 2010). These types of traits have been used to 
consider why people make certain decisions regarding land use and livelihoods (Willock et al., 
1999; Rounsevell et al., 2003).   
 The most commonly used models in understanding human behavior stem from the 
Theory of Reasoned Action (Ajzen and Fishbein, 1980) and the Theory of Planned Behavior 
(Ajzen, 1985). These theories are commonly used in studies where the objective is to understand 
and influence behavior (St. John et al., 2010). These types of studies aim to understand the 
predictors of behavior in order to design interventions to change behavior (Parker, 2002). 
Hardeman et al. (2002) performed a systematic review of the findings of the Theory of Planned 
Behavior and found that two-thirds of the cases recorded some degree of behavior change in the 
desired direction.   
 Research has built upon the Theory of Planned Behavior in order to improve its ability to 
predict behaviors. Variables that have been added to research and improved the Theory of 
Planned Behavior include self-efficacy (Armitage et al., 1999), descriptive norms (how others 
behave) (Rivas and Sheeran, 2003), anticipated regret (Sheeran and Orbell, 1999) and moral 
obligation (Conner and Armitage, 1998).  Moral obligation reflects another form of social 
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pressure in addition to subjective norms (Conner and Armitage, 1998).  Moral obligation has also 
been found to be an important predictor of pro-environmental behaviors such as recycling 
(Tonglet et al., 2004) and water conservation (Lam, 1999).   
 A wide array of socio-cultural factors influence conservation outcomes and consideration 
of different perspectives can increase our understanding of individual and community decisions 
impacting predator conservation (Bennett et al., 2017). These factors have impacts on social 
phenomena (i.e. laws, social norms, and governance), social processes (i.e. conservation 
management and decision making) and individual attributes (i.e. values and attitudes) (Bennett et 
al., 2017). For example, the policy context and economic climate in a local community can 
impact livelihood opportunities, resource access, and individual beliefs about conservation and 
predator populations.  
Efforts have also been made to consider the relationship between a person’s attitudes 
towards conservation and their behaviors. These studies have had limited use in informing 
conservation interventions because there is a mismatch between the attitude studies and the 
behavior of interest (St. John et al., 2010).  General attitudes cannot be used to predict specific 
behaviors (Connor and Sparks, 2008).  Infield and Namara (2001) found that positive 
conservation attitudes do not translate to pro-conservation behaviors.  
Our study seeks to understand the socio-cultural factors that influence the attitudes, and 
behaviors, of both individuals and communities living in close proximity to predator populations 
or potential reintroduction sites. Over the years, researchers have constructed a comprehensive 
understanding of predator behaviors, needs, and population changes with respect to human 
activity (e.g. Geffroy et al., 2015; Karanth et al., 2004). However, continued efforts are needed in 
order to more fully understand the socio-cultural factors influencing tolerance of human-predator 
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conflict. Madden and McQuinn (2014) assert that a “lack of consideration of the full spectrum of 
the conflict and an over-emphasis on the immediate material and economic factors impacting 
conservation” (p.99) can be blamed for many setbacks in conflict mitigation. Understanding and 
integrating both the ecological and social characteristics of a site can positively impact the 
success of community-based conservation programs (Brooks et al., 2012). Human dimensions 
studies include a wide array of social variables and lenses (Bennett et al., 2017). While many 
variables can be used to characterize the cultural context for conservation, some may be better 
predictors of human attitudes and behavior than others (Waylen et al., 2010). This dissertation 
seeks to identify and use socio-cultural variables to gain insight into the ability of individuals and 
communities to tolerate predator populations.  
 
Purpose of the Study 
The purpose of this study is to develop an approach, applicable across settings, for assessing 
the social suitability of a community for predator conservation. This process should provide a 
holistic understanding of the cultural context for conservation in the area to inform management 
aimed at reducing conflict predators and promoting the conservation projects (e.g., ecotourism 
initiatives) designed to protect them. Our study focuses on four primary objectives: 
1. Understand the current state of knowledge pertaining to human conflicts with big cats 
(Panthera ssp.): We conducted a systematic literature review of studies related to human 
conflicts with Panthera species in order to develop an approach that fills gaps in the 
social research on predator conservation. We focused on the following research 
questions: What is the current state of knowledge on human conflicts with Panthera cats 
and mitigation strategies? 
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a. What research methods are being used to study human-Panthera conflict? 
b. What types of intervention strategies are being used and evaluated as mitigation 
techniques? 
2. Develop instruments, and an approach, applicable across settings, to understand the 
cultural context for predator conservation: We developed an approach to understanding 
the cultural context for predator conservation by measuring individual-focused (tolerance 
towards predators, perceived risk of predators, alternate livelihood options, and local 
residents’ reliance on the environment) community-focused (social, economic, and 
environmental resilience, and governance), and policy support variables (support for 
predator policies, support for protected areas). Through our study, we developed an 
understanding of local context to gauge where conservation efforts might be most 
effective and where additional work is needed. We focused on the following research 
questions: What factors contribute to the social suitability of a region for predator 
conservation? 
a. What individual-focused factors are involved? 
b. What community-focused factors are involved? 
c. What policy support factors are involved?  
3. Identify factors that influence tolerance of predators and measure the cultural context for 
predator conservation and/or reintroduction in communities in and around protected 
areas: Using our approach, we measured the cultural context for predator conservation in 
villages to in and around two protected areas: Dong Van Karst Plateau Geopark, 
Vietnam and Maasai Mara National Reserve, Kenya. We will focus on the following 
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research questions: How suitable is the study site for predator reintroduction and 
conservation? 
a. What is the cultural context for predator reintroduction in Dong Van Karst 
Plateau Geopark, Vietnam?  
b. What is the cultural context for predator conservation in Maasai Mara National 
Reserve, Kenya. 
4. Understand the role tourism plays in influencing predator conservation efforts. We 
systematically examined the differences in social suitability for predator conservation in 
communities with varying levels of tourism presence. We will focus on the following 
research question: What role does ecotourism play in determining the cultural context of 
a community for predator conservation?  
 
Outline of the Dissertation 
Following the independent article format, this dissertation consists of five chapters. Each 
chapter is outlined below, including the intended publication outlet. Chapters two, three and four 
will be formatted as research articles and will have their own introduction, methods, results, and 
discussion sections.  
The first chapter is this Introduction. The Introduction provides background information 
that guided the development of this dissertation, the purpose of the study, research questions, and 
definition of terms used. 
The second chapter is a systematic review article written to assess the current state of 
knowledge pertaining to human-Panthera conflict. Chapter two addresses the following 
questions: 
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• What are the key trends and patterns in human-Panthera conflict research? 
• What human-Panthera conflict mitigation strategies have been proven most effective? 
This article was written for publication in PLOS ONE because the open access platform would 
make the review paper more accessible to conservation practitioners around the world. 
 The third chapter is a research article assessing the cultural context of communities in 
Dong Van Karst Plateau Geopark, Vietnam, for the reintroduction and conservation of predators. 
This exploratory study tests individual-focused and community-focused variables to examine 
potential study sites at multiple levels of aggregation. The study highlights the need for, and 
utility of, using multiple levels of aggregation when assessing social variables in a study site. 
Chapter three addresses the following questions: 
• What is the cultural context of communities in Dong Van Karst Plateau Geopark, 
Vietnam, for predator conservation and reintroduction? 
• How can using multiple levels of aggregation deepen our understanding of cultural 
context for predator conservation in local communities?  
This article was written with the journal Society and Natural Resources in mind for publication.  
The fourth chapter is a research article assessing the cultural context for predator 
conservation in communities surrounding Maasai Mara National Reserve, Kenya. This study 
explores individuals’ perceptions of human-environment relationship, their community, and the 
policy environment and their relationship to tolerance of predators in local communities. In 
addition, the study evaluates the role of tourism in understanding and predicting tolerance of 
predators. Chapter four addresses the following questions: 
• How is tolerance of predators influenced by variables related to individuals’ perceptions 
of self, community, and policy environment? 
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• Does tolerance of predators vary in communities experiencing different levels of tourism 
presence? If so, how and why? 
This article was written with conservation journals such as Conservation Biology or Biological 
Conservation in mind. The tourism focus of our second research question could also make the 
article a good fit for The Journal of Sustainable Tourism.  
 The fifth chapter summarizes the findings from the previous three chapters and proposes 
a model for measuring social suitability for predator conservation to be used in future 
reintroduction and conservation efforts.  
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CHAPTER TWO 
 
CHARACTERIZING CONFLICT BETWEEK HUMANS AND BIG CATS PANTHERA spp: A 
SYSTEMATIC REVIEW OF RESEARCH TRENDS AND MANAGEMENT 
OPPORTUNITIES 
 
Abstract 
Conservation of big cats (Panthera spp.), a taxonomic group including tigers, lions, 
jaguars, leopards and snow leopards, is a daunting challenge. As expanding human populations 
across Panthera range countries exacerbate competition for land and prey, conflicts between 
humans and big cats are inevitable. Through a systematic review of the peer-reviewed literature 
published from 1991 to 2014 and indexed in Web of Science and Google Scholar (186 articles), 
our study explored the current state of knowledge regarding human-Panthera conflict and 
potential solutions, examining variables such as spatial and temporal distribution of research, 
methods used to study conflict, evaluation of interventions, and management recommendations.  
Our synthesis revealed several key data gaps and research needs. More studies could utilize 
diverse data collection approaches to focus on both the ecological and socio-cultural context for 
conflict. Additionally, only 21% of articles included in the review evaluated conflict mitigation 
interventions, and few of these yielded conclusive results. Success ratios suggest that 
compensation schemes and livestock management strategies were more effective tools for 
addressing conflict than either direct interventions (lethal removal or translocation of animals) or 
community interventions (e.g. education, ecotourism, local management). More studies should 
systematically evaluate the efficacy of conflict mitigation interventions, many of which are 
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consistently recommended without empirical support. Results highlight trends and opportunities 
that can be used to inform future research and management efforts focused on human-Panthera 
conflict, ultimately enhancing the potential for coexistence between humans and carnivore 
species worldwide. 
 
Key words  
Big cats; Conservation; Human-wildlife conflict; Livestock depredation; Management 
interventions 
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Introduction 
 
Big cats (Panthera spp.), a taxonomic group that includes tigers, lions, jaguars, leopards, 
and snow leopards, are apex carnivore species that drive the structure and function of biological 
communities in diverse ecosystems around the world (1). These majestic creatures have also 
been a source of apprehension, intrigue, and inspiration throughout human history (2). 
Consequently, big cat conservation has emerged as an important global priority, yet one that 
remains a daunting challenge. According to the IUCN Red List, tigers (Panthera tigris) are 
classified as ‘endangered’ with a population of 3,200, lions (Panthera leo) are classified as 
‘vulnerable’ with worldwide populations <30,000, jaguars (Panthera onca) are classified as 
‘near threatened’ with worldwide populations of about 18,000, and leopards (Panthera pardus) 
are classified as ‘near threatened’ with worldwide populations unknown (3).  
As keystone species in their ecosystems, these predators are essential to maintaining 
biodiversity and ecosystem balance (4). Because big cats require large territories and plentiful 
prey populations to survive, conservation efforts aimed at preserving these species have the 
potential to produce significant biodiversity gains across multiple taxa (5). However, expanding 
human populations and development have exacerbated competition for land and prey between 
people and big cats in Panthera range countries, inevitably producing conflict (6-8). Human-
wildlife conflict is defined as conflict that occurs when the “needs and behavior of wildlife 
impact negatively on the goals of humans, or when the goals of humans negatively impact the 
needs of wildlife” (9).  Habitat loss due to land encroachment by humans (10, 11), competition 
for limited resources such as prey or water (12, 13), and reintroductions of Panthera species (14) 
are all documented sources of conflict between humans and big cats.  In many cases, such 
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conflicts result in loss of livestock (15-17) or injury and death to humans (8, 18) and wild 
animals (19). Conflict also arises when conservation and human development goals do not align 
(20, 21), generating disagreements between humans about wildlife and conservation priorities 
(22). Such conflict may include disputes over protected area boundaries, compensation plans, 
legal responses to incidents, or injury and death to Panthera species (23).   
For decades, researchers have employed different disciplinary paradigms and frameworks 
in an attempt to understand sources of human-wildlife conflict and to identify potential 
mitigation strategies (24-26). In many cases, conflict reduction interventions are designed to 
physically separate big cats and humans, incorporating strategies such as improved livestock 
husbandry strategies (17, 25, 27), relocation of problem animals (28, 29) or people (30), and 
killing of problem animals (31-33). In other cases, interventions have focused more directly on 
the social, economic, and political factors that fuel conservation-related conflict (23, 24, 34), 
ranging from financial compensation schemes for predator induced losses (35, 36) to approaches 
centered on education (37) and sustainable community development (38, 39). However, despite 
diligent efforts by researchers, governments, NGOs, and local communities to address conflict 
and increase tolerance and acceptance capacity for large predators around the world (40, 41), 
management interventions have achieved limited success (6, 25, 26, 42).    
Enhanced sharing of information across disciplines and geographies could help to resolve 
this complex problem. For example, although many studies have examined different aspects of 
the contentious relationship between humans and big cats, few have attempted to describe 
lessons learned from multiple social and ecological perspectives across space and time (34). 
Through a review of peer-reviewed literature, our study explores the current state of knowledge 
regarding human-Panthera conflict and potential mitigation strategies to inform future 
 22 
management decisions and research agendas. Our review focused on the five big cats (genus 
Panthera) whose level of conflict with humans has been rated as high (jaguar, snow leopard) or 
severe (tiger, lion, leopard) (7). We sought to answer two primary questions: (1) What are the 
key trends and patterns in human-Panthera conflict research?, and (2) Which human-Panthera 
conflict mitigation strategies have proven to be most effective? 
 
Methods 
Selection of Articles 
To answer these questions, we searched peer-reviewed articles addressing human-
Panthera conflict in two comprehensive databases of scientific publications (Web of Science and 
Google Scholar) in February 2015. To be included in the review, a journal article’s title or key 
words had to contain at least one of the five Panthera species names (or common names) and at 
least one of the following words or phrases: attack, attitude, coexistence, human-wildlife 
conflict, or livestock (see S1: Literature Review Search Methods). These key words were 
strategically selected after reviewing a subset of articles on the topic. All results from Web of 
Science were included in the review, as well as the first 100 results from Google Scholar. Due to 
the number of articles returned using Google Scholar searches, a complete screening was not 
possible. Therefore, relevancy of results for all search combinations were examined and it was 
determined that inclusion criteria were no longer being met past the first 100 results. Following 
protocols used in similar review articles (25, 26), we included only English language journals. 
Non-peer reviewed (“grey”) literature was excluded because (a) there was no consistent means to 
assess the scientific rigor of these publications and (b) there was no systematic method for 
retrieving this literature. Overall, these searchers returned 5,632 articles. 
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After removing duplicates from Google Scholar searches and articles that overlapped 
across multiple searches (additional hits for article across multiple searches), the potential 
sample was reduced to 783 (Fig. 2.1, see S2 for PRISMA reporting checklist). Two members of 
the research team then reviewed the abstracts of selected papers to confirm an appropriate focus 
on either conflict related to one or more Panthera species or broader human-Panthera 
interactions. We excluded articles that (a) did not focus explicitly on at least one Panthera 
species, or (b) did not examine interactions between humans and the focal species. For example, 
studies with an exclusive ecological focus such as species ranges or prey selection and studies 
that did not assess or evaluate conflict with humans were removed from the analysis (Fig. 2.1). 
In total, 186 publications dating from 1991 (earliest article found) to December 2014 (the final 
search date) were included in the review (Fig. 2.1, see [accessible URL to be provided] for full 
database of articles reviewed).  
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Fig. 2.1. Adapted PRISMA Flow Diagram summarizing total articles found and total articles 
included in final analysis of human-Panthera conflict papers, by species (adapted from 
Moher et al., 2009). Search engine codes: WoS = Web of Science, GS = Google Scholar. Search 
terms: each of the five Panthera species names (or common names) and at least one of the 
following words or phrases: attack, attitude, coexistence, human-wildlife conflict, or livestock. 
Duplicates included records that appeared multiple times in one search or overlapped between 
searches. Records were deemed tangential if they focused exclusively on ecological indicators or 
did not directly assess or evaluate conflict with humans. See S1 for more details about the literature 
review search methods and S2 for a PRISMA reporting checklist. 
 
Variable Identification and Coding 
To characterize human-Panthera conflict and identify potential mitigation strategies, a 
random sample of 25 of these 186 articles was selected and screened for variables of interest 
including location of study, year, publication journal, data collection method, purpose of study, 
evaluated interventions and recommendations (a proxy for intervention efficacy). A list of 
specific codes was compiled for topical categories until saturation was reached.  Twenty 
interventions and recommendations that aimed to mitigate human-Panthera conflict were 
identified.  
Using content analysis, two researchers then coded a subsample of 25 articles 
independently without knowledge of each other’s assigned codes following recommendations by 
Creswell (43) to increase the validity and reliability of results. We then compared coding and 
reviewed areas of discrepancy until final consensus was reached. All three authors were involved 
in the coding and discussion of results. Finally, the primary author used the updated coding 
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categories and operational definitions to complete the analysis of the full list of articles. If an 
article studied more than one Panthera species (most commonly involving leopards due to range 
overlap), the data from that article were included in results for both (or all, if more than two) 
species. In addition, some relevant studies of human-Panthera conflict that were not species-
specific (i.e. literature reviews) were also included in the review. 
We coded each of the articles for the following general categories (see S3 for more 
details about coding interventions):   
• Background Variables: What was the context in which the study occurred (e.g., 
continent, country, species)? 
• Purpose of Study:  How did the author(s) define the purpose of their study? The 
purpose of the article and type of conflict being studied were coded based on the 
purpose stated by the author(s) (e.g., assess extent of conflict, quantify impact on 
animals/people, document interventions with or without evaluation). 
• Data Collection Methods: Were the data collected using social science methods 
(e.g., data obtained directly from people; interviews, archives, questionnaires), 
ecological methods (e.g., data not obtained from people; camera trap, observation, 
field samples, GPS/GIS, radio collars) or a combination of these methods (coded 
as “hybrid”)? 
• Type of Impact: What type of impact (e.g., human/animal injury or casualty, 
impact to human livelihood, livestock loss, ecological impact) was being studied? 
The type of impact was inferred by the researchers based on the results of each 
study.  
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• Evaluated Interventions: What conflict mitigation interventions, if any, were 
evaluated by the authors? Interventions were stated by the author(s) in the 
methods and/or results sections. Researchers categorized the interventions based 
on details provided by the author(s) (see S3 for more details). Interventions 
included themes such as livestock management strategies (dogs, fences, safety 
gear, night guards, lighting, livestock husbandry techniques, deterring technology, 
water diversions), compensation schemes (proactive or reactive payments), 
community interventions (community conservation/ecotourism, education 
programs, relocation of people, land management/zoning, legal management, 
local management, response teams, reporting of incident) and direct intervention 
(hunting of animal, relocation of animal). 
• Recommendations: What recommended conflict mitigation strategies were 
ultimately identified by the authors? Recommended interventions to reduce 
human-Panthera conflict were stated by the author(s), usually in the Discussion 
and/or Conclusion sections, and were based on either (a) the explicit evaluating 
results reported in the study (if applicable), (b) the expert opinion of the authors, 
or (c) some combination of the two.  
Because indicators of success varied across these interdisciplinary studies and effect sizes 
were rarely reported, a systematic quantitative comparison of intervention efficacy was not 
possible. We therefore assessed the efficacy of interventions by calculating subjective success 
ratios to determine the percentage of articles that both evaluated and recommended the same 
intervention strategy. We assumed that, based on the objective-centered approach frequently 
used to characterize program success in evaluation research (44), authors would only recommend 
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a strategy they studied if that technique had proven to be effective based on pre-specified 
parameters. Success ratios for conflict mitigation interventions were therefore estimated using 
the following general formula: 
  
Because the denominator in this ratio only included articles that explicitly evaluated one or more 
conflict mitigation interventions (n=39), many articles in our review were omitted from this 
portion of the analysis. 
Limitations 
 We encountered several challenges with regards to data collection and coding for this 
review. We initially intended to assess the causes of human-Panthera conflict identified by each 
study, but this proved to be challenging. For example, habitat loss and resource competition are 
closely linked to factors such as livelihood structures (i.e., reliance on the natural environment) 
and environmental policies and practices (45), making causal attributions and coding difficult. 
The purpose of the articles reviewed was therefore coded based on the stated purpose by the 
authors in the introduction of the articles. In some cases, stated purposes implied that evaluations 
of intervention strategies were taking place. However, many of these studies only documented 
the use of an intervention, not a true assessment of its success in reducing human-wildlife 
conflict. These studies were therefore omitted from success ratio calculations.  
It should also be noted that all articles reviewed were treated as independent studies, even 
though a few study sites appear to have yielded multiple related articles from the same group of 
researchers. Additionally, it was difficult to account and control for both social and statistical 
heterogeneity within our analysis, which integrated studies using various forms of data collection 
in very diverse research contexts. Assessing the relative quality and/or validity of so many 
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diverse studies was also challenging. By only focusing on published research, our study might 
also have failed to account for null results, generating a bias toward documentation of positive 
intervention effects. Because some degree of subjectivity is omnipresent in social science 
research, we elected to standardize analysis of studies based on how they were conceptualized 
and conveyed by the authors, not how they were perceived and interpreted by our research team. 
Overall, we feel that the selection and coding criteria described above allowed for objective 
analysis of the literature.  
 Finally, three methodological limitations should be noted. First, our review only includes 
articles published prior to January 1, 2015. Since that time, the rapidly evolving body of 
literature on human-wildlife conflict has continued to progress, potentially yielding new insights 
not extensively reviewed here (25, 26). Second, our search was confined to English language 
journals. Although English is widely regarded as the global language of science, this decision 
may have inadvertently excluded studies published in other non-English journals (e.g., Spanish 
language journals based in jaguar range countries). Third, although our key words were 
intentionally selected to identify articles specifically pertaining to human-Panthera conflict, 
these search terms may have inadvertently excluded tangentially related articles such as those 
focused on community-based natural resource management (e.g., ecotourism initiatives) or other 
conservation-oriented topics (e.g., trophy hunting, habitat corridor creation). Nevertheless, our 
search parameters generally paint a comprehensive portrait of the current state of research 
focused on human-Panthera conflict. 
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Results 
Research Trends and Patterns 
Our review of human-Panthera conflict highlighted study sites in thirty different 
countries (Fig. 2.2). Distribution of studies generally mirrored species ranges, except for a gap 
across large portions of jaguar and leopard range. Publication dates for the articles we sampled 
ranged from 1991 (earliest article identified based on search criteria) to 2014, with the number of 
published articles increasing over this time period for all five species included in the review (Fig. 
2.3). Sixty different peer-reviewed journals were represented in the review.  
 
Fig. 2.2. Distribution of research on human-Panthera conflict over the past 25 years. All 
countries that were the focus of at least one study represented in orange; countries that are the 
focus of more than 10 publications during that period in red. Map created using Adobe 
Illustrator. 
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Fig. 2.3. Number of human-Panthera conflict peer-reviewed publications over time, by 
species. Total sample size exceeds the 186 articles reviewed because some articles focused on 
more than one big cat species. Big cat images adapted and reprinted under a CC BY license. 
 
The author(s) of the articles reviewed reported different reasons for studying human-
Panthera conflict. The most common purpose (noted in 62 articles) was to simply assess the 
extent of conflict occurring. As human-Panthera conflicts vary in magnitude and severity around 
the world, it is not surprising that many researchers would aim to characterize the general nature 
of these interactions. A subset of these articles aimed to quantify the impact of conflict on either 
humans (33) or wild animals (19), specifically. Other stated purposes included documenting (11) 
and evaluating interventions (39).   
 31 
Data collection methods for human-Panthera conflict studies varied. Social science 
research strategies that centered on human responses such as interviews (63 articles) with key 
stakeholders and archives (67 articles) (e.g., data obtained from news sources, local records) 
appeared to be the most prevalent form of data collection.  Although these social science 
methods were used for all species, the data collected did not always pertain to socio-cultural 
themes. For example, interviews and questionnaires were often used to obtain information 
related to species movements or livestock husbandry techniques, not psychological or cultural 
factors that might influence conflict. Ecological methods included direct observations of conflict 
incidents (40 articles) and a variety of tracking and monitoring tools. Radio collars were 
commonly used for lions whereas camera traps and field samples (e.g. scat) were more common 
for tigers and leopards. Studies using a combination of ecological and social science data 
collection methods were rare (29 articles) and were most common for studies focused on snow 
leopards.  
The most commonly studied type of impact was livestock loss, which was addressed by 
90 articles.  These data are not surprising given the important role that livestock play in the 
livelihoods of people worldwide, particularly in Panthera range countries. Twenty-seven articles 
examined other impacts to human livelihood such as loss of property or income. These 
livelihood impacts were most commonly studied with regards to tigers (11 articles), snow 
leopards (8) and leopards (7). Loss of human life was most often studied with respect to tigers 
(15).  More articles addressed injury or death to Panthera species than to humans. This was most 
common with regards to leopards (14 articles) followed by tigers (12) and lions (10). Only 9 
articles presented information related to the ecological impact (most commonly impact to prey 
base) of human-Panthera conflicts.  
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Intervention Efficacy  
Relatively few studies in the sample (n=39) specifically evaluated conflict mitigation 
interventions. The most commonly evaluated interventions for almost all species fell into the 
category of livestock management strategies (34 articles), often focused on physical deterrents 
such as fences, dogs, and enclosed structures (Table 2.1). Thirteen articles evaluated 
compensation schemes and twelve articles evaluated direct interventions. Thirteen articles 
evaluated community interventions and only four studies evaluated the impact of education 
programs on human-Panthera conflict. Evaluations of interventions involving jaguars were 
particularly rare.  
  
Table 2.1. Documented Efficacy of Various Intervention Strategies to Mitigate Human-
Panthera Conflict based on Journal Articles Reviewed from 1991-2014 
Intervention Category 
(and sub-category) 
Evaluate 
(number of 
articles) 
Evaluate and 
Recommend  
(number of articles) 
Success 
Ratio 
Compensation Programs 14 9 0.643 
Livestock Management Strategies 34 16 0.471 
Livestock Husbandry Techniques 14 10 0.714 
Fences 6 3 0.500 
Deterrents 6 2 0.333 
Dogs 7 1 0.143 
Water (e.g. motes) 1 0 0.000 
Direct Intervention 12 2 0.167 
Hunting of Animal 5 1 0.200 
Relocation of Animal 7 1 0.143 
Community Interventions 13 2 0.154 
Community Conservation/Ecotourism 4 1 0.250 
Education 4 0 0.000 
Local Management 0 0 0.000 
Response Teams 3 1 0.333 
Land Management/Zoning 1 0 0.000 
Relocation of People 1 0 0.000 
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Although only a small proportion of the articles we examined explicitly evaluated 
interventions, many of the articles issued specific recommendations for mitigating human-
Panthera conflict. The most commonly recommended interventions were improved livestock 
husbandry techniques (e.g. fencing, guard dogs) (54 articles), compensation schemes (44), and 
education (adult and/or youth outreach) (33). Livestock husbandry was recommended most 
frequently for lions and leopards whereas compensation schemes and education were 
recommended more in reference to tiger and snow leopard conflicts. Local management (e.g. 
community monitoring; 31 articles), and management/zoning (e.g. creation of use/no-use areas; 
22) were recommended for all five species. Legal management (e.g. new local or federal 
laws/regulations; 19) was presented as a recommendation more frequently for tigers than other 
species. Overall, recommendations encompassed a wide range of interventions – many more than 
were actually studied in our sample.  
 Because few studies systematically evaluated specific conflict mitigation interventions, it 
was difficult to draw definitive conclusions with regards to intervention efficacy. However, 
based on the evaluation studies that we reviewed, compensation programs and livestock 
management strategies (fences, water, dogs, etc.) had the highest success ratios of 0.643 (9 
articles evaluating and recommending) and 0.471 (16 articles evaluating and recommending), 
respectively (Table 2.1). Successful compensation programs most frequently related to conflicts 
with snow leopards and tigers, while livestock management tools more commonly related to 
conflicts with lions.  Direct interventions, such as hunting or relocation of problem animals, were 
less successful (0.167), with only one article evaluating and recommending that approach. 
Community interventions, which included a wide array of approaches (e.g., ecotourism, 
education, local management) designed to address and improve the socio-cultural context for 
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conservation, were infrequently evaluated. In the rare cases where such interventions were 
studied, the estimated success rate was only 0.154 (2 articles evaluation and recommending) 
(Table 2.1).  
Discussion 
 
Trends and Patterns in Human-Panthera Conflict Research 
This review highlights the progress that has been made and the challenges that remain 
with respect to understanding and addressing human-Panthera conflict and the social forces 
(e.g., policy priorities and practices, research opportunities) that influence it (24, 26). The 
number of publications pertaining to human-Panthera conflict has increased substantially since 
the 1990s (Fig. 2.3). As human-Panthera interactions and subsequent conflict become more 
common and conspicuous, making coexistence with carnivores more difficult (6, 46), this trend 
is likely to continue. Overall, more conflict-related studies have focused on tigers and leopards 
than other big cat species. These species occur in areas with high human population growth, 
which may be accelerating the rate of conflict. In addition, these species historically pose more 
severe threats to humans (37, 47). The geographical distribution of studies also highlights spatial 
trends that reflect (a) places experiencing human-Panthera conflict and (b) places where 
researchers are motivated to do something about it (Fig. 2.2). For example, the area with the 
most published research is India. Not only is India one of the world’s most populous countries, 
but is also home to leopards, a small population of Asian lions, as well as the highest population 
of tigers in the world (48). India also features the social capital, technical resources, and research 
infrastructure for supporting scientific endeavors. Given the convergence of all of these factors, 
one might expect India to be an epicenter of big cat conflict research. On the other hand, despite 
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a few recent exceptions (49-51), conflict in the critical jaguar corridor (52) appears particularly 
under-studied. Future research is needed to fill geographical gaps in current understanding of 
conflict, particularly in Central America and certain parts of Africa and Southeast Asia where 
many big cat populations are threatened or endangered. 
There are many ecological (e.g., trophic cascades, competition for resources) and 
sociocultural dimensions (e.g., cultural values, economic resilience) that contribute to the 
frequency and severity of conflicts in complex social-ecological systems (23, 53), requiring 
different approaches to data collection. Our review showed that a wide variety of methods have 
been employed to study human-Panthera conflict. Social science methods (interviews, 
questionnaires, and analysis of archives) were commonly used in the articles included in this 
study, but the information being gathered often focused on tangible metrics (e.g., frequency of 
livestock loss, types of predators involved) and rarely accounted for underlying values and 
attitudes that may be driving behaviors (40). For example, Fitzherbert et al. (54) identified 
collective action and social factors that influenced community support for lion killing in 
Tanzania, and growing evidence highlights the need to move beyond purely technical fixes of 
simple dispute resolutions when addressing human-wildlife conflict (34). More research aimed at 
identifying similar driving social, cultural, historical, or political factors, including those that 
focus on the process and relationships influencing approaches to conflict resolution, may prove 
valuable in addressing human-Panthera conflict (24, 26, 45).  
A number of studies have also utilized ecological data collection methods to understand 
patterns of human-Panthera conflict. By understanding the movement, prey preferences, health, 
and ranges of animals, researchers may be better able to predict and ultimately prevent incidents 
of conflict. Ecological data collection methods used to study human-Panthera conflict include 
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GIS/GPS (55), camera traps (56), field samples (57), and radio collars (58). Some studies – 
particularly those involving leopards and tigers - are exploring the impacts and effects of human 
impacts on shifting prey bases and trophic cascades, which may force predators to look for 
alternate food sources such as people and livestock (1, 59-61). For all Panthera species included 
in this review, however, there is a significant lack of interdisciplinary research that integrates 
ecological and social science methods to paint a more complete picture of conflict and its effects 
on both humans and animals (62). For example, Constant et al. (63) examine a multi-use land 
system and the management implications for leopard and human populations, highlighting the 
complexities of approaching conflict from a social-ecological perspective.  Efforts to predict 
conflict using both social and ecological inputs and spatial modeling approaches would also 
benefit from this type of synthesis (64, 65).  
Efficacy of Human-Panthera Conflict Mitigation Strategies 
Our review revealed a disconcerting finding with significant implications for big cat 
conservation practice: a noteworthy discrepancy between the number of conflict mitigation 
recommendations posited by researchers and the number of those interventions whose efficacy 
has actually been studied and/or systematically evaluated. Similar trends have been reported in 
other reviews of human-carnivore conflict (25, 26). Ideally, recommendations for conservation 
strategies should be evidence-based and anchored in systematic, unbiased evaluation research.  
In the studies we reviewed, however, this was rarely the case. For example, livestock husbandry 
was recommended by 45 total articles, yet only 14 articles actually examined specific techniques 
that could be employed or provided sources or data to document the success of husbandry-related 
strategies. Similarly, conservation education was recommended in 32 total articles, but education 
program efficacy was only evaluated in 4 studies.  
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Overall, four categories of conflict mitigation strategies emerged through the review, 
demonstrating mixed results in terms of intervention efficacy. Given the small sample sizes and 
context-specific nature of intervention success (66), our calculated success ratios (Table 2.1) 
should be cautiously interpreted. Nevertheless, they complement similar research (25, 26) and 
provide an informative snapshot of the state of the science with respect to human-Panthera 
conflict management. 
Compensation Programs 
 Compensation programs revealed the highest success ratios, and were most commonly 
studied with respect to snow leopards and tigers. Though they require financial resources that 
may not always be available, payment schemes that reward local people for conserving wildlife 
and wildlife habitat or, more commonly, compensate people for livestock loss with the hope of 
preventing the retaliatory killing of predators, can successfully help to secure coexistence 
between people and predators. In a review of financial instruments, Dickman et al. (35) found 
that payments to encourage coexistence have great potential in reducing conflicts but are 
susceptible to many challenges imposed by unique community contexts. Our review supports 
these findings. For example, a snow leopard depredation compensation plan in Pakistan whose 
funding is derived from tourism revenue has been successful, but only when tourism profits are 
sufficient (67). Similar plans to offset predator-induced damages in India (68) and Botswana (69) 
described as successful are also compromised due to processing delays, corruption, and award 
rates that have not matched market values. 
Another common challenge related to compensation plan implementation is that many 
are developed in relation to protected area boundaries. In reality, instances of conflict often occur 
outside these boundaries. Verifying conflict incidents and identifying who is responsible for 
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compensating local people for wildlife damage outside protected areas (and across jurisdictions) 
is critical for the future success of this conflict mitigation strategy. The need for enhanced 
communication within compensation programs to increase participation, improve response time, 
enhance transparency, derive fair compensation rates, and create opportunities for local 
management are common in the human-wildlife conflict literature (35), and seem to hold true for 
Panthera cats as well. Our review suggests that compensation plans, though they might not be 
financially feasible in all contexts, have the potential to minimize retaliatory killings of predators 
while supporting local livelihoods. 
Livestock Management Tools 
Livestock management strategies were the second most successful types of intervention 
we studied. This category includes relocation of livestock or shifting herding patterns, fencing, 
dogs, water or noise deterrents, and other physical barriers. With limited funding and resources 
to devote to human-cat conflicts in locations around the world, refinement of livestock 
husbandry techniques may be among the most financially feasible and effective approaches to 
conflict mitigation, particularly when considering the prevalence of livestock predation among 
all big cat species (25). Evaluations of livestock husbandry techniques were most commonly 
reported in relation to conflicts with lions, which may stem from the widespread traditional free-
range grazing practices and the cultural importance of livestock in many cultures across lion 
ranges (70). For example, Kuiper et al. (71) showed that seasonal herding changes impacted the 
rate of predation by lions in communal lands adjacent to Hwange National Park, Zimbabwe, with 
lion predation increasing significantly in the late growing (wet) season when herds were furthest 
from their home enclosures and availability of wild prey was lowest. While seasonal patterns of 
livestock grazing are not uniform across diverse Panthera range countries due to extreme 
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variation in climate and topography, knowledge of temporal shifts in depredation is clearly a key 
to developing successful livestock husbandry techniques (72). Understanding fluctuations in 
ecological variables such as seasonality, prey abundance, and predator range shifts can assist 
herders, ranchers, or farmers in decreasing the probability that their livestock are lost.  
Spatial management of livestock herds can also play an important role in limiting attacks 
and losses to carnivores. Herding near villages or areas of high human activity can limit incidents 
of conflict (17, 71) and requires very little in terms of technical or human capital (e.g., 
equipment, personnel). Herd species composition also impacts losses due to predators. In 
Venezuela, cattle herders suffered more loss to jaguar and puma than similar herds that also 
included buffalo (72). While making changes to herd composition is often costly, combinations 
of multiple species may be beneficial in deterring predators.  
The use of dogs has been proven effective in limiting livestock losses to big cats with 
solitary lifestyles, including jaguars and leopards, as well as other cat species such as cheetah 
and puma in multiple contexts (73, 74). Despite this efficacy, financial challenges such as 
purchasing, feeding, and training dogs remain a barrier to their use in conflict mitigation (75). 
Other deterrents such as fences, water barriers, or noise deterrents have also been used in an 
attempt to mitigate conflict with Panthera cats. Hayward and Kerley (76) note that human-
animal conflict reduction is a primary benefit of fencing. However, they also highlight other 
costs unrelated to conflict such as ecological impacts or financial burdens that must be 
considered prior to developing fences or other enclosures. Solar lighting in villages and near 
livestock enclosures has also been recommended in order to keep predators away from villages 
and aid in rapid detection (33).  
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A focus on livestock management strategies is often the most beneficial, practical, and 
realistic mitigation method for communities that suffer from conflicts with predators (25). 
However, all of the livestock husbandry techniques described above require commitment to 
maintaining and evaluating practices over time. Additionally, focusing exclusively on livestock 
husbandry for conflict mitigation will only help with addressing conflicts with livestock, and 
may not be beneficial to communities dealing with Panthera attacks on humans or other types of 
conflict.  
Direct Interventions 
 Efforts to address conflict by removing problem animals either by hunting, retaliatory 
killing, or relocation, appeared to achieve little success. Hunting was recommended most 
frequently for lions, possibly because of their unique appeal to conservation-oriented trophy 
hunters (77) or the historical role of hunting in many African cultures (70). However, significant 
ecological impacts, such as changes in individual territories and impacts to prey species, are 
often byproducts of lethal control and can exacerbate conflict (78). In a review of literature 
focused on hunting for carnivore conservation, Treves (79) found that the effect of hunting on 
conflict reduction is unclear and that assumptions hunters will demonstrate stewardship towards 
carnivores if allowed to hunt them remains unproven. Additionally, because hunters are rarely 
selective in killing alleged problem animals, other individuals in the population may be 
inadvertently killed without reducing conflict. In a review of lethal and non-lethal control 
methods for carnivore conflict with livestock, Treves et al. (32) found insufficient evidence to 
support the use of lethal control, ultimately recommending that lethal predator control be stopped 
in instances where significant evidence of functional effectiveness is not available. More 
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research is needed to examine the factors that drive humans to kill carnivores and the impacts of 
these actions on conflicts and carnivore populations (80). 
Direct interventions can also be carried out though translocation of problem animals. 
However, our review found limited instances where translocation was a success in mitigating 
conflict. For example, Athreya et al. (28) found that translocation of problem leopards in India 
led to an increase in conflict and attacks on humans, possibly due to increased aggression 
stemming translocation stress, movement through unfamiliar human-dominated landscapes, or a 
decrease in fear or apprehension towards humans. Weise et al. (61) evaluated the efficacy of 
translocations using Individual Conservation Cost, which is the cost of one successful 
translocation adjusted by costs of unsuccessful attempts to translocate the same species. Using 
these calculations, the authors determined that the cost for translocating leopards was too high 
for both local communities and NGOs to absorb, especially considering the low success rate of 
many translocation attempts. Collective evidence therefore indicates that, whether problem cats 
are removed through lethal or non-lethal means, direct interventions are often ineffective and 
frequently generate more conflict.  
Community-Based Interventions 
Our review revealed that documented success was also limited for community-based 
interventions designed to resolve conflict with big cats. These interventions include community-
based natural resource management (CBNRM) programs, education and communication 
initiatives, a focus on local management and monitoring, ecotourism development, or legal 
management (implementation of policies or enforcement). Such initiatives can benefit 
communities in many ways (35, 81-83), often by increasing tolerance of communities to 
predators (41), yet few investigations of CBNRM have focused explicitly on conflict mitigation 
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(84). Community or stakeholder-based efforts were not well represented in our review of human-
Panthera conflict, or reviews of broader human-wildlife conflict (26), either. 
Some research suggests that strategies designed to influence social interactions and 
cultural cognitions, including social marketing techniques (33) and education (85), can improve 
communication of costs and benefits that influence tolerance for predators and lead to more 
positive outcomes for humans and wildlife (34, 46, 49). Although education was recommended 
as a community intervention by several authors in our review, but none of those studies 
systematically evaluated education as a conflict mitigation strategy.  
Local management, which includes community involvement in decision making and 
strengthening of local leadership in response to conflict (e.g., local response teams), was also 
highly recommended in our review, but rarely evaluated. Local institutional arrangements are 
key factors in setting up successful conservation and community programs, but variability in 
organization and institution structures must be taken into account (23, 81, 86). In the case of big 
cats, incidents of conflict could have a particularly significantly influence on local livelihoods 
and community development. In many of the countries studied, big cats represent a major 
tourism attraction (39, 87). Revenue from tourism may therefore be an incentive for local 
communities to invest in conflict mitigation strategies that promote wildlife conservation (88), 
leading to improvements in quality of life for both people and animals (89). Interactions between 
tourists and wildlife have also been the focus of recent research (90, 91), highlighting links 
between tourism, local communities, and local ecosystems that could positively impact both 
human livelihoods and big predator conservation efforts. Our systematic review found little 
evidence to support these claims with respect to big cats, however. 
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 It should be noted that some successful elements of community interventions might have 
been inadvertently overlooked in our study due to the conflict-centered search terms. For 
example, specific components of social capital such as reciprocity, social networks, and 
stakeholder collaboration have been identified as critical to community actions to support or 
oppose tiger conservation outcomes in India (92) and Malaysia (93). Though not directly related 
to conflict mitigation, these studies complement a growing body of literature highlighting 
potential benefits of conservation (and conflict mitigation) strategies that integrate social, 
cultural, and historical inputs (24, 26, 34, 45). Collectively, our results emphasize the need for 
future research that evaluates different types of community-level interventions and their impact 
on human-Panthera conflict and tolerance for predators.  
 
Conclusions 
 
This review suggests that, despite a rapid increase in research investigating human 
conflicts with big cats, many unanswered questions and opportunities remain. Some questions 
related to human-predator conflict have been addressed in studies published after our literature 
review was completed in December 2014 (25, 26, 34).  Despite progress, there remains an urgent 
need for an expanded research agenda to address factors that impact the survival of big cats and 
the well-being of the people who share their habitat. Improved understanding of conflicts that 
exist, the reasons they exist, and the efficacy of potential mitigation strategies across diverse 
settings will help inform future management decisions and promote adaptive responses. 
Particular emphasis could be placed on collecting data related to individual-level psychological 
variables that influence wildlife tolerance (40) and community-level cultural and political forces 
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that affect conservation outcomes (34, 45, 66, 92). A focus on these relationship and process-
oriented factors could transform incident-centered conflict resolution paradigms and potentially 
generate long-term change (24). 
Finally, our review echoes previous work and confirms that limited empirical evidence 
exists to inform recommendations for reducing human-wildlife conflict (25, 26) – and 
particularly human-Panthera conflict (7) - across diverse contexts. While many different big cat 
conflict mitigation interventions are being recommended and employed across the world, little 
peer-reviewed information is available to illuminate their effectiveness. The studies that exist 
suggest that strategies centered on compensation schemes or livestock management practices 
hold promise for resolving human-Panthera conflict, particularly when compared to alternatives 
such as direct (or lethal) and community-based interventions. Because so few studies have 
formally examined these strategies, however, it is difficult to draw definitive conclusions and 
identify best practices. Interventions must be both documented and systematically evaluated over 
the short and long-term to determine if they are or exacerbating or reducing conflict, ultimately 
impacting populations of big cats. This is particularly true for community-based interventions 
such as education, community-based natural resource management, and legal management 
(policy enforcement and capacity), which are frequently recommended but rarely evaluated. As 
greater conflict mitigation emphasis is placed on promoting equity and sound governance in 
addition to technical fixes, investigations of community-based interventions will become even 
more important (34). 
 Our global assessment of research trends and opportunities reveals many insights that 
could be used to inform decisions, management plans, and future projects designed to address 
human-Panthera conflicts, complementing research on human-wildlife conflict involving a 
 45 
broader array of taxa (25, 94). Local variability involving certain species and ecological, social, 
or political forces may necessitate different priorities and actions (9). With a pressing need for 
conflict resolution and technological advances that facilitate data collection across local and 
global scales, there is growing hope for big cat conservation. If these efforts are successful (i.e., 
if big cat populations grow), the potential for conflict will continue to increase (95). The need for 
conflict mitigation is therefore inescapable; not only do well-informed interventions have the 
potential to save iconic carnivore species from extinction, but they also have the potential to 
foster coexistence by supporting human livelihoods and greater ecosystem health (96, 97). This 
review outlines a trajectory for future research focused on human-Panthera conflict that may 
help multiple stakeholders achieve these goals. 
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CHAPTER THREE 
 
A MULTI-SCALE ANALYSIS OF CULTURAL CONTEXT FOR PREDATOR 
REINTRODUCTIONS IN DONG VAN KARST PLATEAU GEOPARK, VIETNAM 
 
Abstract 
Efforts to reintroduce predator populations around the world can lead to conflicts with 
local communities that ultimately impact conservation success. Site selection for reintroduction 
efforts often focuses on wildlife habitat but rarely accounts for the critically important cultural 
context. To illustrate how cultural context for predator reintroduction might be assessed at 
multiple scales, we surveyed residents (n = 414) in villages (n = 18) across all four districts 
within Dong Van Karst Plateau Geopark, Vietnam. The large Geopark is in the historical range 
of both tigers and leopards, but neither species has been recently documented in the area. 
Through analysis at multiple spatial scales (park, district, village, and individual), we identified 
socially suitable, or particularly unsuitable, locations for predator reintroductions by exploring 
cultural characteristics that could influence success. We recommend that future efforts to plan 
reintroductions of predator populations undertake a deep analysis of the cultural context at 
multiple scales in order to support local communities and minimize the potential conflict with 
predator populations.  
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Introduction 
Conservationists undertake reintroduction of predator populations after previous 
conservation efforts have failed, but efforts to reintroduce predators often have poor success rates 
(Hayward et al., 2007). Predator reintroduction success is certainly contingent on habitat 
suitability and ecological factors, such as prey availability, at the landscape scale (e.g. 
Rabinowitz and Zeller, 2010; Seddon et al., 2007); however, these efforts often neglect cultural 
context, including things such as local residents’ attitudes, behaviors, and broader community 
functioning (Holland et al., 2018). For example, Breitenmoser et al. (2001) found that only 9 out 
of 30 predator reintroductions conducted in Africa were considered successful. Failure (i.e., 
death of reintroduced predators) of these projects stemmed primarily from conflicts and lack of 
support by local communities (Breitenmoser et al., 2001). When included, these factors can 
provide much needed insights into opportunities and barriers to reintroduction efforts.  
Undoubtedly contributing to the failure of predator reintroduction programs are the 
challenges predator populations pose for local communities. These challenges include predation 
on livestock, competition for natural resources, injury or death to humans, and property damage 
(Eklund et al., 2017; Holland et al., 2018). Efforts to both understand the failures of past predator 
management and conservation programs and to predict future predator conservation success must 
therefore incorporate both ecological and cultural perspectives. Just as landscape-level habitat 
suitability assessments inform ecological decisions regarding predator reintroductions, 
integration of socio-cultural characteristics can help illustrate the social landscape supporting 
reintroduction and potentially identify issues that future social programs can address, such as 
livestock insurance/repayment programs and alternative livelihood development efforts (Waylen 
et al., 2010). This cultural context includes characteristics of individuals and communities that 
 54 
potentially influence the ability of an area to support predator reintroduction efforts. However, 
while assessment of cultural variables at large scales mirrors landscape level ecological 
approaches, aggregation of cultural data to one scale is not sufficient in understanding the 
context for predator reintroduction.  
Many large predators require substantial land areas to support both predator and prey 
populations (Karanth et al., 2004; Kanagaraj et al. 2011), and these areas typically include a 
diverse array of human settlements. In short, the scale of the reintroduction effort (and 
corresponding suitability assessments) matters, and may include and impact a heterogeneous mix 
of people. For example, Hebblewhite et al. (2011) address this issue by suggesting that areas 
furthest away from roads, railways, low-elevation river valleys, and cities limit interactions with 
human and are thus more suitable for leopard reintroductions in the Russian Far East. While this 
conclusion is logical, in many areas where predator populations exist or have the potential to 
exist, complete separation from human population is unrealistic and will continue to become a 
challenge with ongoing human population growth (Holland et al., 2018; Inskip and Zimmerman, 
2009). 
To examine the potential for conservation-related conflict at multiple scales of 
aggregation, we examined the cultural context for predator conservation in Dong Van Karst 
Plateau Geopark (DVKPG), Vietnam. This geopark is in the historical range for both leopards 
and tigers but despite anecdotal reports of leopards in the region, IUCN (2018) reports both 
species as possibly extinct in the area. This area of Vietnam could therefore be considered a 
potential site for predator reintroduction. In order to best inform reintroduction efforts, we 
analyzed cultural data at multiple scales – ranging from larger political boundaries down to 
individual actors. Our investigation aimed to accomplish three specific objectives: 
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1. Identify key variables to consider when characterizing cultural context for predator 
reintroduction. 
2. Explore how aggregation at different scales influences understanding of cultural context for 
predator reintroduction.  
3. Utilize these data for identifying specific geographic locations that exhibit optimal and 
suboptimal cultural characteristics for predator reintroduction in Dong Van Karst Plateau 
Geopark, Vietnam.  
 
Literature Review 
Because large land areas are necessary to support healthy predator populations, an 
understanding of cultural data aggregated at the landscape level can complement large scale 
ecological data often used in management decisions. However, in the context of predator 
reintroductions, we must also consider the potential conservation impacts of one community 
within the landscape or, at an even finer grain, one individual within those communities. For 
example, regardless of community sentiments, if just one person is engaging in intolerant 
behaviors such as poisoning and killing a predator, it can significantly impact predator 
populations. Landon et al. (2018) explore this concept through an examination of individual 
value orientations related to apex predator recolonization in Illinois, USA. However, in order to 
fully understand the cultural context for predator reintroduction, data on key social variables 
should be aggregated and analyzed at multiple spatial and social structure scales such as at the 
landscape level (i.e., ecosystem level) or other large-scale political boundary level, the 
community or village level (where people reside), and at the individual level. Following is a 
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discussion of variables that appear that help to define cultural context and could be theoretically 
relevant for predicting support or opposition to reintroduction of predators. 
 
Community Resilience 
 One variable that has the potential to influence support or opposition to predator 
reintroduction is individuals’ perceptions of community resilience, defined as “the capacity of a 
system, community, society, [institution, or environment] to adapt, [change, or resist when 
exposed to external forces] in order to reach and maintain an acceptable level of function and 
structure” (United Nations International Strategy for Disaster Reduction, 2004; Adger et al., 
2005). At its core, resilience is focused on the functioning and feedback loops between 
ecosystems and people (Berkes and Ross, 2013). Perception of community resilience is an 
important predictor of conservation success because it provides insight into people’s perception 
of the capital that exists in the social-ecological system (Holladay & Powell, 2013; 2016; Powell, 
et al., 2009; Powell et al., 2018; Jamalliah & Powell, 2018). There are four main components to 
community resilience that potentially influence the success of conservation efforts: social, 
economic, governance, and environmental resilience (Holladay & Powell, 2013; 2016; Powell, et 
al., 2009; Powell, et al., 2018; Jamalliah & Powell, 2018).  Powell et al. (2017) explored three 
dimensions of community resilience in DVKPG were built upon in this study. Though 
considering governance resilience is important in the planning process (Spencer, 2014), we did 
not include questions related to the governance domain of resilience due to the fact that our study 
was supported by national government resources and responses may not have been valid.  
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Social Resilience 
Social resilience stems from factors such as social trust, which is related to membership 
within a community (Adger, 2003; Pelling and High, 2005). This includes social networks, social 
learning, social equity, and bridging capital, which pertain to local resident networks and the 
availability and effectiveness of local organizations to provide service for a community and the 
connection between the ecological and social components of system (Berkes, 2009; Holladay 
and Powell, 2013).  
 From a resilience perspective, threats to communities that arise from living in close 
proximity to predator populations can be viewed as hazards that introduce risk (Gore et al., 
2007). Social resilience is critical to the success of predator conservation programs because it 
provides insight into the ability of the community to cope with this risk. Knowledge sharing, 
social networks, and bridging capital can allow a community to adapt and develop coping 
mechanisms for damages, injuries, and insecurities that may be introduced by the presence of 
predator populations. In addition, inequitable distribution of resources can increase the potential 
for conflicts in a community (Larson et al., 2016) and lead to decreased willingness and ability of 
community members to support conservation efforts.  
 
Economic Resilience  
Economic resilience is built upon diversity of livelihoods. Economic diversity refers to 
the variety and range of economic opportunities for members of a community (Adger, 2000; 
Holladay and Powell, 2013; Holling, 2001) and appears particularly important for rural economic 
development (Scoones, 1998). Wright et al. (2016) suggest that differentiating between 
households in communities that may be most vulnerable to restrictions related to resource 
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management, as well as learning about the entire social-ecological system, can assist in ensuring 
economic resilience within communities. Communities that are highly reliant on one resource, 
such as a particular mineral or crop, are vulnerable to severe economic losses when external 
forces impact that resource (Thomas and Twyman, 2005). Diversity of economic/livelihood 
options, through market integration, can provide individuals and communities with greater 
economic security (Adger, 2000).  
A major cause of human-predator conflict is predation on livestock, which is a primary 
source of livelihood in many regions of the world where predators exist. The impacts felt from 
livestock losses on communities can be immense and difficult to overcome (Hemson et al., 
2009). In these situations, economic resilience of a community is essential in order to lessen the 
impact of losses to predators and increase the potential for conservation support by the 
community through compensation programs or other intervention efforts. In many parts of the 
world predator populations exist in protected areas with restricted access to resources, making 
economic resilience in local communities critically important. 
 
Environmental Resilience 
Environmental resilience refers to the level of a community’s ecosystem productivity and 
function (Adger, 2000; Gunderson, 2000). Variables that may influence environmental resilience 
include naturalness, controlled infrastructure development, ability to withstand drought and other 
stressors, and maintenance of biological diversity (Holladay & Powell, 2013; 2016; Powell, et 
al., 2009; Jamalliah & Powell, 2018). Both predators and humans require immense resources and 
space for success, making environmental resilience a key consideration for suitability from both 
an ecological and social standpoint. Examining environmental resilience and conservation at the 
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ecosystem level can help empower communities to conserve species by attempting to deal with 
problems at large scales, including those not yet known. Because large predators require 
immense areas of land, prey, and resources, the maintenance of ecosystem structure is 
imperative. Healthy and resilient ecosystems will lead to increases in predator populations but 
can also provide insurance to communities, through infrastructure, ability to withstand natural 
disasters, and access to resources. These features allow them to better respond to risks associated 
with predator presence and ultimately support conservation efforts.  
 
Individual Livelihoods 
 
Reliance on Environment  
Individuals in the developing world often have difficulty meeting basic physiological, 
biological, and safety-related needs, which diminishes their capacity to invest in broader 
community matters such as conservation efforts or tourism development (Tosum, 2000). Support 
for conservation efforts can be directly connected to livelihoods (Arjunun et al., 2010; Badola, 
1998; Marshal et al., 2010), and one key cultural characteristic that influences environmental 
values is reliance on the natural environment. Though high reliance on the natural environment 
may make people more likely to care about the environment (Duda, 2016), the individual may be 
less likely to support protections and restrictions needed for restoration or reintroduction plans 
due to limited access or freedoms (Maehr et al., 2001). Enhanced knowledge of individual’s 
reliance on the environment can help researchers understand potential support for predator 
conservation.  
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Attitudes Towards Tourism as an Alternate Livelihood Option 
Many communities experiencing predator conflicts are also challenged with limited 
opportunities for generating income and scarcity of available resources (e.g. Hazzah, 2007), 
which impact their livelihoods and ability to make a living (Plummer and Armitage, 2007). 
When such resources are impacted, local people often feel like they have no choice but to take 
action against predators (Hemson et al., 2009). However, growing research suggests that when 
alternative options are available, communities increase their tolerance for predators (Hemson et 
al., 2009).  
Livelihoods are important from an economic resilience perspective. Communities should 
be able to recover from shocks and stress, withstand uncertainty, and ensure the existence of 
sustainable livelihood options for future generations (Plummer and Armitage, 2007). The 
provision of alternate livelihoods, or ecologically sustainable livelihoods that lead to non-
consumptive behaviors, is often critical in areas where conservation is a priority (Holladay and 
Powell, 2013). For example, in certain places, involvement in tourism is a potential livelihood 
opportunity from which individuals and local communities may derive benefits (Holladay, 2011; 
2016; Walpole and Leader-Williams, 2001). Conservation-focused tourism opportunities can 
empower individuals in communities, leading to a decreased reliance on local natural resources 
(Mbaiwa and Stronza, 2011). However, these tourism opportunities are only available when a 
tourism demand, often related to protected areas and reserves that provide optimal habitats for 
predators and viewing opportunities for tourists, exists. An individual’s ability to benefit from 
tourism as a livelihood option may also depend on their skill set, access to tourists, and resources 
(Holladay, 2011).  
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In this case study, an assessment of the feasibility of tourism as a livelihood option for 
individual community members is warranted due to the specific development objectives of the 
government and planning agencies. In other locations, different alternative livelihood options 
may be available (Sene-Harper et al., in press).  
 
Tolerance of Predators 
The importance of tolerance in conserving wildlife (especially predators) is regularly 
mentioned within literature. However, the factors that contribute to one’s tolerance toward 
wildlife are not well understood (Treves and Bruskotter, 2014). Tolerance can be defined as a 
passive acceptance of a wildlife population (Bruskotter and Fulton, 2012). Adversely, intolerance 
occurs when an animal or population becomes unacceptable. The judgment or attitude that leads 
a person to feel that wildlife is unacceptable can lead to behaviors with the intent to kill the 
animal or reduce/eliminate the population (Bruskotter and Wilson, 2014). Researchers have used 
these frameworks to investigate intentions to engage in supportive (e.g., political advocacy) or 
oppositional (e.g., lethal removal) behaviors (Treves and Martin, 2011). Though attitudes such as 
tolerance can be good predictors of behavior, they may not always correlate with one’s actions 
towards wildlife populations (Bruskotter et al., 2014). For example, a person may have positive 
attitudes towards wildlife species but, when their property is damaged, they behave in a way that 
does not reflect their attitudes. Conversely, one may have negative attitudes towards a wildlife 
species but never act out against an individual or population.  
Because of these discrepancies, measuring a person’s behavioral intent, rather than an 
attitude, may be a better predictor of stewardship or intolerant actions that impact carnivore 
conservation (Bruskotter and Fulton, 2012). Bruskotter et al. (2015) operationalized these 
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concepts of stewardship, tolerance and intolerance. Stewardship is a behavior taken with the 
intent of having a positive impact on the animal or species; Tolerance is a passive acceptance of 
the animal or species; Intolerance is a behavior taken with the intent of having a negative impact 
on the animal or population. An improved understanding of tolerance towards wildlife has the 
potential to aid in developing zones and management plans for parks and predicting public 
acceptance of future restoration or reintroduction efforts.  
 
Collectively, these variables aggregated and assessed at different scales can be used to 
characterize the cultural context for predator conservation and identify geographic locations that 
exhibit optimal social characteristics for predator reintroduction. To investigate the potential 
utility of this approach, we focused on the Dong Van Karst Plateau International Geopark in 
northern Vietnam. 
 
Study Site Description and Policy/Enforcement Context 
Dong Van Karst Plateau International Geopark, Vietnam 
The Ha Giang province of Vietnam was once home to populations of both tigers 
(Panthera tigris) and leopards (Panthera pardus) (IUCN, 2017). Despite anecdotal reports of 
leopards in the region, IUCN (2018) lists both species as “possibly extinct” in the country today 
indicating that, though the ecological environment may have been, and may still be, suitable for 
big cat populations, other factors, including wars with both the US and China, may have killed or 
displaced the populations. Use of a multiple scale approach in this region of Vietnam could 
provide a better understanding of the cultural context for conservation and potential for predator 
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restoration in the area, highlighting areas of opportunity and need from both conservation and 
community management perspectives.  
Designated in 2009, Dong Van Karst Plateau International Geopark is located in northern 
Vietnam in the Ha Giang province and covers an area of approximately 2,356 km2 (UNESCO, 
2017). A Geopark is a geographical area intended to integrate the preservation of geological 
heritage, biodiversity, and cultural resources with a strategy for regional sustainable socio-
economic and cultural development through tourism (UNESCO, 2017). The Geopark designation 
provided by UNESCO Global Geoparks provides a “mechanism of international cooperation by 
which areas of geological heritage of international value, through a bottom-up approach to 
conserving that heritage, support each other to engage with local communities to promote 
awareness of that heritage and adopt a sustainable approach to the development of the area” 
(UNESCO Global Geoparks. Part B. Article I). This international designation provides a 
structure for protection and management of the area; however, from an environmental 
standpoint, the designation is superficial as management continues to rely on local laws and law 
enforcement.  
Additionally, wildlife policies exist in Vietnam at both the international and national 
level that can impact the suitability of the region for predator conservation. The Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES) regulates the 
international trade of endangered species to avoid over-exploitation and extinction. Should 
Vietnam be the site of any future predator reintroductions, the species could be protected under 
the (CITES) treaty. At the national level the Law on Biodiversity 2008 and the Law on Forest 
Protection and Development 2004, which will be replaced by the Law on Forestry 2017 in 
January 2019, all impact current or future predator populations in the country. The Law on 
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Biodiversity (2008) has 18 regulations focused on the conservation and protection of vulnerable 
and endangered species. The law also sets regulations on protected areas and conservation areas 
including prohibited activities. The Law on Forest Protection and Development as well as the 
Law on Forestry prohibit hunting, capturing, keeping, killing, transporting, storing, selling, or 
colleting illegal wildlife which includes certain predator species that exist in Vietnam or could be 
reintroduced there in the future such as tigers and leopards. In addition, the Penal Code of 2017 
increases maximum jail time for wildlife crime from 7 to 15 years and includes information on 
fines for wildlife crimes.  
Vietnam is a socialist country under the leadership of the Vietnam Communist Party, 
which is hierarchical in nature. At each level of organization (province, district, county, and city) 
there is a corresponding branch of the Party. In this case, the Ha Giang Province level 
Communist Party is primarily responsible for development plans related to DVKPG (Powell et 
al., 2017). There are four large districts within the park (Quan Ba, Yen Minh, Meo Vac, and 
Dong Van), each containing many smaller villages (Figure 3.1). Many people, comprising 17 
different ethnic groups, reside within the boundaries of the geopark (IFAD, 2014; Turner et al., 
2016) living in remote, difficult to access, rural villages and maintaining a lifestyle of 
subsistence farming, primarily of corn and rice (Turner & Pham, 2015). Villages exist in both 
urban and rural settings and the government has designated select villages as “cultural villages” 
in an effort to direct tourists to those areas (Martini, 2011). 
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Figure 3.1. Nested community structure within DVKPG. Each of the four districts contains 
smaller villages comprised of individuals.  
 
 
The designation of the park as a Geopark is being support by a research and planning 
process to ensure the long-term protection of the resources of DVKPG (Dusar et al., 2011; 
Farsani et al., 2011). In addition to preservation, the national and local governments are 
interested in developing opportunities for sustained regional economic development through 
tourism. For all of these reasons, DVKPG is an ideal location to explore sociocultural variables 
that may contribute to support for predator reintroductions and conservation at different scales.  
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*urban village; **cultural village 
Figure 3.2. Map of Dong Van Karst Plateau Geopark including four districts: Quan Ba, Yen 
Minh, Meo Vac, and Dong Van and approximate locations of 20 villages. Large black dots 
represent district administrative centers and small dots represent villages. 
 
Methods 
 
 A comprehensive approach to understanding social suitability for predator conservation 
requires data that is aggregated at multiple scales, reflecting the broader social and political 
structures that define a landscape. In the Geopark, the largest political structure/boundary is the 
Geopark designation, followed by the district, and then the village/community level.  
 
Sample and Data Collection 
The research team consisted of four English speaking researchers and five Vietnamese 
research assistants who aided in data collection. Assistants were trained in country on social 
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science techniques, interviewing skills, the survey instrument, technology used to collect 
household data, and ethical considerations. A pilot study was conducted in two villages in Quan 
Ba District on June 12, 2015, where the primary researchers accompanied research assistants in 
interviews to ensure research procedures were followed. Follow up training pertaining to survey 
administration and interview techniques was conducted. Following training, we investigated the 
reliability of implementation of interviews by conducting preliminary analyses to ensure 
consistency of data collected by each research assistant. Data collected during the pilot study 
were not included in the final analysis.  
Within each District we researched, the primary city/town within each district, 2 villages 
that had cultural village designation and 2 that did not have this designation. We provided the 
following selection criteria for the 4 villages within each district to the local government 
representatives to select villages: over 40 households in the village, geographic distribution 
across the district, and cultural variation if possible (Figure 3.1). 
Upon arriving in each village, the research team walked the area and examined the 
distribution of households. We systematically selected every kth household (K was unique for 
each village and was developed by dividing the number of houses by 25). In each village we 
started in a central position and sent research assistants in different directions into the village. 
Household sampling procedures were developed and agreed upon prior to the start of data 
collection based on number of households and accessibility. Within the household, we surveyed 
the eldest family member present, if over the age of 18. At the conclusion of data collection, 414 
respondents across all villages provided usable data. Response rates approached 100% in most 
villages. People that denied our request usually indicated that they did not speak Kinh (the 
predominant Vietnamese dialect).  
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Survey development 
Social resilience, economic resilience, and environmental resilience scales were adapted 
from Holladay and Powell (2013) (Table 3.1). Individuals responded to survey items related to 
the resilience of their community. All resilience scales were assessed using a 5 point scale 
anchored by strongly disagree to strongly agree. Seven items for Social Resilience, 5 items for 
Economic Resilience and 4 items for Ecological Resilience were used (Table 3.1) (see Powell et 
al., 2017 for a further explanation).  
Respondents were asked to rank their reliance on the natural environment with regards to 
food (how much food is taken directly from the natural environment as opposed to purchase 
from others) and income (how much income is based entirely on natural resources as opposed to 
labor or services) on a scale of 1 (not at all reliant) to 5 (highly reliant).  
Tourism as an alternate livelihood option was assessed through a series of six questions 
pertaining to the impact of tourism in the area. Questions were adapted from scaled used by 
Holladay (2011). Respondents used a scale of 1 (strongly disagree) to 5 (strongly agree) to 
answer questions related to tourism as an alternate livelihood.   
Tolerance of Predators items were adapted from concepts and items developed by 
Bruskotter (2015), Bruskotter and Wilson (2014), and Treves and Martin (2011). The specific 
behaviors selected corresponded to common behaviors used to deal with conflicts with predators 
in the study site and reflect dimensions of stewardship (e.g. replanting forests, limiting killing of 
prey species, taking political action, preventing the killing of a predator), tolerance, and 
intolerance (e.g. killing a predator, hunting small mammals, and persuading others to kill 
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predators). For items related to Tolerance of Predators, respondents were asked to rank their 
likelihood to engage in the behavior on a scale of 1-5.  
Finally, to understand the socio-economic make up of individuals in our sample we 
gathered demographic variables such as age, gender, income, number of adults and children in 
the home, education, livelihood, years in community and work location. 
 
Data Analysis 
After data cleaning, we followed recommendations by DeVellis (2003) for scale 
development. This included using Principle Components Analysis (PCA) followed by 
Confirmatory Factor Analysis (CFA) to eliminate items with poor factor loadings, covariance 
issues, or items with high measurement error (Kline, 2005; Byrne, 2006). Through this process, 
we were able to refine core constructs and develop composite scores with the most parsimonious 
list of items (Table 3.1). For these variables, the final factor loadings ranged between 0.45 and 
0.82 yielding sufficient evidence of convergent validity (Kline, 2005). The overall fit of the final 
CFA model was acceptable with a Comparative Fit Indices (CFI) of .97 and Root Mean Square 
Error of Approximation (RMSEA) of 0.02 (Byrne, 2006). We therefore used these aggregate 
scales in subsequent analyses. Reliance on the environment was assessed as a single item, not a 
scale, and was therefore not part of the factor analysis.  
 
 
Table 3.1. Items and Constructs Used to Assess Cultural Context for Predator Reintroduction  
Item/Construct Mean SD Factor 
Loading 
alpha 
Social Resilience 0.692 
I have an opportunity to help make decisions regarding 
my community  
4.01 1.190 0.491  
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I learn about new things by talking with members of my 
community  
4.05 0.961 0.701 
My community responds quickly when problems arise  4.08 0.912 0.448 
Most people in this community can be trusted  4.33 1.190 0.677 
I feel like I can ask others in my community for help when 
I need it  
4.35 0.856 0.679 
I talk to friends and relatives about problems that my 
community face  
4.36 0.969 0.537 
I feel like I am a member of my community  4.57 0.737 0.671 
Economic Resilience 0.736 
It is easy to start a new business here  2.37 1.200 0.662  
People visit your community to buy your products  2.39 1.320 0.617 
There are a lot of different kinds of businesses in my 
community  
2.39 1.257 0.819 
There are a lot of different ways to make money in this 
community  
2.69 1.334 0.810 
People in this community have many different labor skills  2.83 1.210 0.563 
Environmental Resilience 0.494 
The rivers in my community are clean  3.16 1.198 0.618  
The environment in my community is healthy  3.72 1.158 0.567 
I have reliable access to safe drinking water  4.14 0.885 0.611 
The quality of air in my community is good  4.17 0.984 0.733 
Tolerance of Predators 0.759 
Persuading other people to kill or poison predators  1.67 0.739 0.774  
Hunting small mammals for food  1.69 0.795 0.768 
Killing a predator  1.79 0.844 0.819 
Limiting the killing of deer or other prey species  3.69 1.298 0.494 
Preventing the killing or poisoning of a predator  3.94 1.022 0.673 
Taking political action to protect habitat for wildlife  4.43 0.602 0.571 
Replanting forests to improve habitat for wildlife  4.50 0.743 0.483 
Tourism as an Alternate Livelihood 0.760 
I rely on tourism for my livelihood  2.63 1.551 0.570  
I benefit directly from tourism  2.68 1.474 0.768 
Tourism encourages local environnemental protection  4.09 0.795 0.545 
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Tourism can help me share my culture with visitors  4.12 0.816 0.718 
Tourism is good for my household  4.23 0.877 0.813 
Tourism is good for my community  4.46 0.706 0.696 
*Scales used ranged from 1 (strongly disagree) to 5 (strongly agree) for all Resilience and 
Tourism items. Tolerance of Predators items were ranked on a scale of 1 (actively oppose) to 5 
(actively support) 
 
We then developed an aggregate mean score for individuals for each scale, such as 
“economic resilience” and “attitudes towards tourism as an alternate livelihood” and aggregated 
the composites at different scales. Frequency distributions and descriptive statistics were 
calculated for all variables in the study. In order to fully understand the cultural context, we 
aggregated our data at the park, the district and village level for further analysis. We first 
examined the data at the Geopark level. Then we examined the district level to determine which 
district may be the most suitable for predator reintroduction. Because predators require large 
areas of land (e.g. Rabinowitz and Zeller, 2010), a district level analysis provides valuable 
insight regarding suitability. Then, in order to determine if heterogeneity within districts might 
pose additional challenges to reintroduction efforts, we analyzed data at the village level. Finally, 
to understand the full range of individual opinions and attitudes and the potential effect of 
outliers, minimum and maximum scores were identified for all variables. 
To compare our data at the district and village scales, we used one-way analysis of 
variance (ANOVA). In addition to comparing variable means, we used the Potential for Conflict 
Index (PCI) to evaluate the potential for conflict within and between communities based on intra-
variable variation (Manfredo et al., 2003). The PCI2 measure of effect size, which ranges from 0 
(minimum potential for conflict) to 1 (maximum potential for conflict), describes a variable’s 
central tendency, dispersion, and shape. It can therefore provide insight into stakeholder 
consensus regarding controversial conservation decisions (Sharp et al., 2011). We estimated PCI 
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using the PCI2 metric of Vaske et al. (2010), which represents the average distance between 
respondents relative to the maximum potential distance between respondents on a given scale. 
We rounded our composite scale scores for each variable to the nearest whole number in order to 
calculate the interval-based PCI using response frequencies (e.g., a mean scale score of 3.8 
became a 4). If all respondents within a district or village were in total agreement, then the PCI2 
equaled zero. If all respondents were clustered on the two extreme ends of the scale, the PCI2 
value approached one.  
To compare villages using a scorecard approach, we also ranked each village in order of 
their suitability for predator reintroduction based on mean ranks of variables and PCI scores 
(Table 3.3). By understanding consensus or polarity in addition to “average” perspectives, 
conservation planners can better predict, address, and respond to community conflict regarding 
predators. We also examined minimum and maximum scores for each variable in order to 
identify potential outliers who might have a disproportionate impact on predator reintroduction 
success (Figure 5).  
 
Results 
 
Description of Study Participants 
Demographics of study participants were similar across districts and villages (Table 3.2). 
Of our total sample, 60.1% of respondents were male and respondents’ ages ranged from 18 to 
83 with a mean age of 41.7. The households surveyed included an average of 3.4 adults and 1.8 
children. 72.5% of respondents were born in their community and the highest represented ethnic 
groups were Tiay and Mong with 26.8% and 24.2% respectively. The mean number of years 
individuals had lived in the community was 34.4 and the mean number of years respondents had 
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attended school was 6.3. Only 14% of respondents reported that they work in another 
community. The primary ways that respondents make a living are farming (79.2%) and raising 
livestock (63.0%). Tourism was the lowest represented occupation (2.7%).  
Growing food was common with 65.1% of respondents reporting that they grow more 
than 75% of their food themselves. Thirty-three percent of respondents purchased between 50 
and 74% of their food with cash, and zero reported purchasing over 75%. Labor and the sale of 
agricultural goods are the primary sources of income with 58.7% and 30.7% or respondents 
receiving income from these sources. Tourism was not a primary source of income for 
respondents with only 1.4% reporting receiving any income from tourism.  
 
Table 3.2. Demographic Characteristics with Means (and Standard Deviations) of Residents by 
District and across all Districts in Dong Van Karst Plateau Geopark (DVKPG) 
 
Demographic 
 
Quan Ba 
N=68 
 
Yen 
Minh 
N=114 
 
Meo Vac 
N=115 
 
Dong 
Van 
N=117  
 
DVKPG 
N=414 
 
Age 40.96 
(13.40) 
44.67 
(12.84) 
37.28 
(13.57) 
42.68 
(15.67) 
41.69 
(14.03) 
Gender (% male) 62.7 51.8 59.0 67.8 60.1 
Years in Community 29.73 
(16.62) 
37.62 
(18.12) 
30.52 
(17.85) 
37.81 
(18.48) 
34.36 
(18.29) 
Education  
(years attended school) 
7.04 
(4.34) 
6.20 
(3.55) 
6.46 
(4.25) 
5.71 
(3.95) 
6.27 
(4.00) 
How many adults (over 18) also 
live in respondent’s home 
3.30 
(1.38) 
3.35 
(1.35) 
3.45 
(1.40) 
3.54 
(2.12) 
3.42 
(1.61) 
How many children (under 18) 
also live in respondent’s house 
1.55 
(0.80) 
1.70 
(1.89) 
1.69 
(1.93) 
2.13 
(1.48) 
1.79 
(1.45) 
Work in another community  
(% yes) 19.4 16.7 10.3 11.3 13.9 
 
 
 We first analyzed variables across DVKPG as a whole. We found social resilience 
(M=4.25, SD=0.55) and environmental resilience (M=3.79, SD=0.67) to be above neutral 
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whereas economic resilience was found to be below neutral (M=2.51, SD=0.88) the park as a 
whole. Attitudes towards tourism (M=3.77, SD=0.67) and reliance on the environment (M=3.44, 
SD=0.42) were also both above neutral across DVKPG.  
 
District Level Analysis 
We analyzed data at the district level to understand cultural context across the large-scale 
landscape where predator populations may exist. Using the same metrics, Powell et al. (2017) 
analyzed community resilience among districts in DVKPG. Though still below neutral on the 
scale used, respondents in Quan Ba indicated a significantly higher level of economic resilience 
(2.92 out of 5) than any of the other three communities (F = 6.14, p<.001). Social resilience was 
high in all four communities. Quan Ba and Dong Van residents indicated significantly higher 
environmental resilience than Meo Vac and Yen Minh residents (Powell et al., 2017). We built 
upon this data by analyzing three additional variables (reliance on the natural environment, 
tolerance of predators, and attitudes towards tourism as an alternate livelihood) at the district 
level.   
Respondents in all four communities indicated moderate reliance on the natural 
environment (all between 3.23 and 3.61). Individuals across all districts also reported high 
tolerance for predators (all > 4.0 out of 5) and positive attitudes towards tourism as an alternate 
livelihood (Figure 3.3). Figure 3 provides a hot spot map that can be used to compare districts 
within the Geopark based on all variables measured.  
Potential for Conflict based on each variable was calculated for all four districts. For 
example, Figure 3.4 illustrates PCI in relation to reliance on the natural environment within 
districts. Moderate to high potential for conflict was found in each of the four districts with 
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regards to reliance on the natural environment (Figure 3.4). Though the means are similar across 
districts, the PCI highlights variability around the mean that could be used to inform predator 
reintroduction decisions.  
 
Figure 3.3. Variables by district in DVKPG. Darker colors for all variables except reliance on 
the natural environment signify higher levels of agreement for each variable, making the 
community potentially more suitable for predator reintroduction. Darker colors for reliance on 
the natural environment indicate higher reliance, creating a potentially less suitable environment 
for predator reintroduction. 
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Figure 3.4. Potential for Conflict Related to Reliance on the Natural Environment by District in 
DVKPG. Position of bubble indicates mean for each district and bubble size represents potential 
for conflict. Reliance scale was converted to range from -2 to 2 for visual interpretation 
purposes.  
 
Village Level Analysis 
 At the village level, the impacts of individual actors can be even more pronounced. Social 
resilience and environmental resilience were positive in each village, whereas economic 
resilience was low. Positive means were found for all 18 villages with regards to tolerance of 
predators and attitudes towards tourism as an alternate livelihood. However, reliance on the 
natural environment varied substantially, particularly between urban and rural villages 
(Appendix 1).  
Based on overall rankings across all categories, Dong Van was identified as the most 
suitable village in the geopark for predator reintroduction. As an urban village, reliance on the 
environment was very low in Dong Van (despite higher reliance across the district as a whole) 
0.58 0.52
0.69
0.48
-2
-1
0
1
2
Potential for Conflict Related to Reliance on the Natural Environment by 
District
Highly
Reliant
Not at all 
Reliant
Quan Ba Yen Minh Meo Vac Dong Van
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and scores related to all other variables were favorable for predator conservation (Table 3.3). 
However, PCI scores for Dong Van indicate that polarity exists within the village which could be 
reason for pause in selecting Dong Van as a conservation site. Conversely, the second and third 
ranked villages, Bos Ban in Yen Minh district and Ban Tong in Meo Vac district (Table 3.3) did 
not score as well on individual variables measured, however, consensus within each community 
was high, which could make interventions and outreach more successful. Importantly, village 
ranks demonstrate heterogeneity in social suitability among communities within the larger 
districts, potentially posing problems for predator reintroduction efforts. 
 While top ranked, Dong Van (Table 3.3) is an urban village, other urban villages were 
not ranked as high with three of the five urban villages in the bottom half of the rankings. While 
urban villages had less overall reliance on the natural environment which could be a positive for 
predator reintroduction, higher PCI values were noted in several of the urban villages, lowering 
their overall ranks (Table 3.3).  
Despite what appeared to be overall collective agreement, examination of individual 
responses within villages revealed a range of opinions regarding many of the variables measured 
in our study which could be detrimental to a predator reintroduction effort. For example, Figure 
3.5 shows responses for all variables in the village of Sang Pa A in the Meo Vac district. Sang Pa 
A is an urban community with positive means for both social resilience and environmental 
resilience. However, low tolerance of predators and negative attitudes towards tourism as an 
alternate livelihood among certain respondents could create conservation challenges (Figure 
3.5). Similar outliers can be found in other villages in DVKPG (Appendix 1). Because individual 
behaviors can have a significant impact on predator conservation, identification of these 
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discordant beliefs and attitudes is important for planning and community outreach purposes and 
can only be accomplished through analysis at the individual level.  
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Table 3.3. Social suitability for predator reintroduction scorecard for villages surveyed at Geopark ranked by average scores. Overall 
average rank shows which villages might be the most culturally conducive for coexistence with predators. 
Village n Social 
Resilience 
Economic 
Resilience 
Env. 
Resilience 
Reliance 
on Env. 
Tolerance 
of 
Predators 
Tourism 
Attitudes 
Avg. 
PCI 
Overall 
Avg. 
Rank** 
District 
Dong Van* 25 2 4 1 4 1 1 11 6.58 Dong Van 
Bos Ban 25 11 12 2 17 12 8 3 6.67 Yen Minh 
Ban Tong 25 9 15 13 13 17 11 1 7.00 Meo Vac 
Loa Xa 20 12 14 9 14 9 14 2 7.00 Dong Van 
Lung Cam 24 3 11 4 10 10 2 8 7.33 Dong Van 
Thanh Van 21 16 7 6 11 13 16 4 7.75 Quan Ba 
Thien Huong 21 1 16 7 18 15 15 4 8.00 Dong Van 
Ban Vang 20 14 9 14 9 14 4 6 8.33 Yen Minh 
Tam Son* 24 3 3 11 2 4 8 13 9.08 Quan Ba 
Sang Pa A* 24 6 10 10 3 4 12 12 9.75 Meo Vac 
Nam Dam 22 17 6 5 16 18 9 9 10.42 Quan Ba 
Ta Lung 20 7 18 16 12 3 18 9 10.67 Meo Vac 
Na Chao 20 8 17 15 15 16 17 7 10.83 Meo Vac 
Na Ma* 24 5 8 8 5 7 13 14 10.83 Yen Minh 
Pho Bang 25 13 5 3 7 2 6 16 11.00 Dong Van 
Meo Vac* 28 15 1 12 1 6 3 16 11.17 Meo Vac 
Huru Vinh 24 10 13 17 8 8 10 14 12.50 Yen Minh 
Mau Due 21 18 2 18 6 11 5 18 14.00 Yen Minh 
*Indicates urban village 
**Overall Average Rank reflects the mean ranks across all categories, including Avg. PCI, for both community-focused and 
individual- focused variables. Ranks are based on order of scale means from highest to lowest for all variables except reliance on 
environment and PCI (ranked from lowest to highest). 
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Figure 3.5. Responses of individuals in Sang Pa A village in the Meo Vac district for all 
variables. Red circles indicate individual responses that differ significantly from the village mean 
and may have a significant impact on predator reintroduction and conservation efforts.  
 
 
 
Discussion 
 
 Our study sought to accomplish three objectives. First, we identified key variables and 
strategies for measuring the cultural context for predator conservation at multiple scales (park, 
district and village), accounting for heterogeneity and potential conflict across those scales.  
Insights from this process informed our final objective of identifying specific geographic 
locations that exhibit socio-cultural characteristics that might be most conducive for the 
reintroduction of large predators.  
 
Characterizing Cultural Context at Multiple Scales 
 Many studies examining social-cultural factors that influence predator conservation have 
emphasized variables focused on characteristics of individuals over larger spatial scales (e.g. 
Casey et al., 2006; Hemson et al., 2009). However, by excluding variables that describe broader 
community function (such as resilience) and neglecting to consider intra-site variation among 
villages and individuals, researchers and conservationists can miss key aspects of the story. Our 
approach to understanding the social suitability for predator reintroduction across diverse 
communities demonstrates the need to incorporate variables focused on individuals’ perceptions 
of themselves as well as their communities, and to aggregate data at multiple scales to better 
understand heterogeneity in cultural context and its potential to precipitate conservation-related 
conflicts (Madden and McQuinn, 2015).  
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Assessments of community resilience like the one used in this study can help to 
illuminate how social, economic, and environmental perspectives can influence the suitability of 
villages and larger districts in DVKPG for predator conservation. The high means for social 
resilience and environmental resilience across all villages (Appendix 1) and districts (Figure 3.3) 
are promising from a predator reintroduction standpoint. For example, communities that are 
more socially resilient may be better equipped to deal with disruptions and challenges brought on 
by predator populations (Berkes, 2009). On the other hand, low economic resilience and 
involvement in tourism as well as high reliance on the environment throughout the geopark could 
mean that financial impacts resulting from conflicts with predators are felt more severely by 
communities (Dickman et al., 2011). For this reason, increasing economic diversity and 
opportunities should be a priority of managers in the planning process. In rural communities such 
as those in DVKPG, tourism can be a powerful tool in this process. Understanding attitudes 
towards tourism in the community provides further insight into opportunities.  
 
Selecting an Optimal Location for Predator Reintroduction 
Slightly higher tolerance for predators and social resilience in Dong Van district (Figure 
3.3) may set it apart as a first choice for a new project. Despite some variability, all villages 
within the Dong Van district were ranked in the top half of the villages in DVKPG. Identification 
and recognition of different characteristics among these villages will allow targeted and specific 
interventions within the selected reintroduction site, optimizing chances or reintroduction 
success. However, our approach also highlights the below neutral economic resilience in villages 
throughout Dong Van (Appendix 1), allowing project managers to include initiatives to address 
economic diversity in each village within the district into their project plan. Other forms of 
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alternate livelihood options that might benefit conservation include small business development, 
increased communication and travel capabilities, or production of marketable products (Sene-
Harper et al., in press). Attitudes towards tourism were positive and consistent in Dong Van. 
These sentiments, coupled with high levels of social resilience (Figure 3.3), could potentially set 
the community up well for community-based natural resource management or tourism initiatives. 
Variability in reliance on the natural environment among residents of Dong Van should be 
considered prior to planning any predator reintroductions. Identifying which particular resources 
are crucial to the community (e.g. Karanth and Nepal, 2011) will allow managers to predict 
potential conflict as well as proactively introduce strategies for reducing reliance on resources 
that may lead to conflicts with predators. Finally, environmental resilience was slightly higher 
Dong Van (Figure 3.3), again supporting a closer examination of the region for predator 
reintroduction work. 
While average scores for tolerance of predators were high when examined by both 
village (Appendix 1) and district (Figure 3.3), examination of the maximum and minimum scores 
of individuals revealed potential challenges for reintroduction efforts. For example, the low 
minimum score for tolerance of predators in Loa Xa indicates that at least one individual in the 
village may exhibit intolerant behaviors. Planning reintroduction efforts based on the positive 
mean for this village could lead to potentially problematic oversight, resulting in conflict 
between stakeholders, among community members, or between predators and humans. Similarly, 
despite a positive mean for attitudes towards tourism in Sang Pa A village in the Meo Vac 
district, a score of 1.71 was recorded (Appendix 1). This demonstrates that at least one individual 
has very negative attitudes towards tourism, a key alternate livelihood option in DVKPG, in the 
village. The small populations of villages in many rural communities, including DVKPG, and the 
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high social resilience throughout the communities suggest high community connectivity 
meaning that one individual could have a significant negative impact on the community and 
potential predator reintroduction efforts (Adger, 2000).  
In this study, we considered tourism as an alternate livelihood option for community 
members as a reflection of government objectives to increase tourism to DVKPG (Socialist 
Republic of Vietnam, 2014). The details of tourism development in a rural context such as 
DVKPG, particularly local involvement and benefit distribution, are very important (e.g. Bello et 
al., 2018). For example, Sekhar (2003) concluded that inequitable benefit distribution in a Tiger 
Reserve in Nepal led to negative attitudes towards tourism among local people.  The negative 
outlook of a few individuals in a village in DVKPG could have an impact on the viability of 
wildlife or nature-based tourism ventures there or the success of development initiatives. Further 
investigation to understand how past experiences lead to negative perceptions of tourism among 
individuals in the village and might help minimize similar experiences going forward. 
 The highest potential for conflict in both villages and districts in DVKPG was in relation 
to individual reliance on the natural environment (Figure 3.4, Appendix 1). Part of the 
discrepancy can be explained by the differing lifestyles of individuals in rural versus urban 
villages across the districts of DVKPG, including where and how they obtain access to resources 
(Powell et al., 2017). Urban villages tended to have higher PCI scores that their rural 
counterparts. Communities with high levels of disagreement around a particular issue may not 
respond well, or consistently, to interventions or community outreach efforts. For example, the 
high PCI for Meo Vac with regards to community reliance on the natural environment suggest 
that natural resource stress induced by predator populations might impact community members 
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in the district differently. In these cases, efforts to foster community support for reintroduction 
would need to focus on a smaller scale.  
The degree of heterogeneity within communities at multiple scales (i.e., district and 
village) is a finding that would be critical for managers to understand and address prior to 
initiating any reintroduction projects in the area. Predator populations require large areas of land 
and natural resources and conflict over resources is a common deterrent of conservation 
successes (Rabinowitz & Zeller, 2010). These conflicts can exist both between predators and 
local people and among community members (Dickman, 2010). Deeper understanding of 
reliance on the natural environment could facilitate equitable access to important resources, 
thereby reducing the potential for predator-related and conservation-orientated conflict within 
and across diverse communities. 
 
Implications and Future Steps  
  In discussing broad scale conservation conflicts, Redpath et al. (2013) conclude that the 
integration of the social context with information and evaluation of management approaches is 
necessary for effective conflict management. Our approach to understanding cultural context in 
this study may lead to better conservation outcomes by allowing conservationists and PA 
managers to understand local perspectives, strengths, and needs and how they may differ across 
different spatial scales. Such an approach could be used in the predator reintroduction context, or 
in situations where predator populations are already present and may recolonize (e.g. Landon et 
al., 2018).  
For governmental, NGO or research initiatives that may begin working in DVKPG, the 
results from our assessment can be used in order to identify which regions in a protected area 
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may be the most suitable for predator reintroduction efforts. This will be particularly useful due 
to the fact that site selection plays a critical role in the potential for success of reintroduction 
projects. For example, Schadt et al. (2002) conducted a study examining the impact of several 
ecological variables on the suitability of habitats for the reintroduction of the Eurasian lynx. 
Similar approaches have been used with regards to reintroduction of wolves (e.g. Glenz et al., 
2001), tigers (e.g. Kanagaraj et al., 2011), leopards (e.g. Hebblewhite et al., 2011) and other 
predators. Our results, which highlight key indicators of suitable cultural context and compare 
them across sites, provide insights into which districts and villages can be used to identify “hot 
spots” or areas where conservation efforts may be most likely to succeed. Within each of these 
sites, insights from the village and individual levels of analysis could be used to identify 
additional obstacles that may lead to intolerant behavior toward predators.  
Future studies could move beyond individual-reported data to examine variables that 
define broader socio-political context and impact the entire park or protected area. An 
understanding of governance resilience would assist in providing this broader insight. Effective 
and equitable governance, especially with an emphasis on local self-governance, appears 
important for successful conservation efforts (Berkes, 2009). Government that contributes to the 
resiliency of a community should be flexible enough to successfully adapt to challenges while 
maintaining structure and control (Olsson et al., 2006). In a predator conservation context, 
examinations of governance resilience should consider how often policy decisions that impact a 
community’s ability to tolerate predator populations are forced by the management rather than 
driven by the community (Carpenter et al., 2001).  
In addition, large scale policy information pertaining to management of the areas where 
predators live, the predators themselves, and actions humans may take to deal with conflicts is 
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necessary to fully understand the conservation context (Treves, 2017; Treves and Karanth, 
2003).  
The landscape-level policy environment is another critical aspect of any predator 
reintroduction effort (Treves et al., 2017). This policy environment includes an understanding of 
what policies related to predator management exist at the national and local scales, the extent to 
which local people are aware of these policies and the level of enforcement capacity is available 
on the ground (e.g. Lagendijk and Gusset, 2008).  Without knowledge and enforcement of 
policies, their existence cannot translate to changes in behaviors or positive conservation 
outcomes. Therefore, additional information about local knowledge and support of existing 
policies as well as policy enforcement capacity could also inform the site selection process.  
Our study in DVKPG was also limited because the region has not supported predator 
populations for some time, which could have resulted in artificially high measures of Tolerance 
for Predators (compared to a situation where conflicts were more salient). With future research in 
more heterogeneous sites, multi-level statistical modeling approaches may be used in order to 
determine strength of influence of social variables at difference scales.   
 Overall, the multiple scale approach employed in this study highlights a potential 
approach for assessing the cultural context of predator conservation, aggregated and assessed at 
different scales, to identify optimal locations for potential reintroduction efforts. With continued 
human population growth and stress on natural resources in predator range countries, this 
cultural context should not be ignored (Holland et al., 2018). Similar approaches, combined with 
ecological habitat suitability assessments, could contribute to our understanding of reintroduction 
efforts. This interdisciplinary approach could be used to combine biological and cultural 
predictive modeling and ultimately enhance conservation success.  
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Appendix 1 
 
Quan Ba 
Scale Thanh Van 
M 
(SD) 
Min 
Max 
PCI2 
Tam Son* 
M 
(SD) 
Min 
Max 
PCI2 
Nam Dam 
M 
(SD) 
Min 
Max 
PCI2 
ANOVA 
F (df) p 
Social Resilience 4.121 4.351 4.050 2.555 61 .086 
0.568 0.381 0.391 
2.57 3.57 2.86 
4.86 5.00 4.57 
0.00 0.00 0.00 
Economic Resilience 2.733 3.229 2.747 2.683 57 .007 
0.658 0.694 0.935 
1.60 2.00 1.40 
4.00 4.00 4.80 
0.19 0.15 0.31 
Environmental 
Resilience 
4.058 3.895 4.100 0.812 51 .450 
0.410 0.585 0.522 
3.50 2.75 3.00 
4.50 5.00 5.00 
0.00 0.00 0.00 
Attitudes Towards 
Tourism 
3.521 3.812 3.778 1.560 56 .219 
0.546 0.460 0.626 
2.71 2.86 2.57 
4.57 4.71 5.00 
0.00 0.00 0.00 
Tolerance of 
Predators 
4.150 4.280 3.981 1.924 65 .154 
0.434 0.518 0.580 
3.57 3.57 2.43 
5.00 5.00 5.00 
0.00 0.00 0.11 
Reliance on the 
Natural Environment 
4.143a 1.980b 4.401a 37.259 66 <.001 
0.710 1.471 0.718 
2.50 1.00 2.50 
5.00 5.00 5.00 
0.00 0.50 0.00 
 Yen Minh 
Scale 
Bos Ban 
M 
SD 
Min 
Max 
Na Ma* 
M 
SD 
Min 
Max 
Ban 
Vang 
M 
SD 
Min 
Huru 
Vinh 
M 
SD 
Min 
Mau Due 
M 
SD 
Min 
Max 
ANOVA 
F (df) p 
 100 
PCI2 PCI2 Max 
PCI2 
Max 
PCI2 
PCI2 
Social 
Resilience 
4.246 4.345 4.164 4.262 4.041 
1.103 113 .359 
0.407 0.456 0.631 0.406 0.664 
3.43 3.00 2.57 3.57 2.43 
5.00 4.86 5.00 5.00 4.86 
0.00 0.00 0.00 0.00 0.12 
Economic 
Resilience 
2.256b 2.557b 2.530b 2.167a 3.333c 
11.607 109 <.001 
0.546 0.658 0.401 0.724 0.590 
1.20 1.20 1.80 1.20 1.80 
3.60 3.40 3.40 3.40 4.20 
0.07 0.00 0.00 0.00 0.06 
Environmental 
Resilience 
4.190c 3.913c 3.488b 3.167a 2.964a 
15.497 112 <.001 
0.517 0.714 0.476 0.646 0.721 
3.25 2.25 2.50 2.00 1.75 
5.00 5.00 4.25 4.50 4.50 
0.00 0.10 0.00 0.15 0.16 
Attitudes 
Towards 
Tourism 
3.825 3.658 3.900 3.714 3.864 
0.389 103 .816 
0.863 0.750 0.749 0.661 0.664 
2.14 2.57 2.57 2.86 2.71 
5.00 5.00 5.00 4.86 4.86 
0.09 0.00 0.00 0.00 0.00 
Tolerance of 
Predators 
4.162 4.242 4.111 4.242 4.197 
0.180 107 .948 
0.622 0.580 0.625 0.611 0.537 
3.00 3.14 2.86 3.00 3.29 
5.00 5.00 5.00 5.00 5.00 
0.00 0.00 0.00 0.00 0.00 
Reliance on 
the Natural 
Environment 
4.420c 2.646a 3.700b 3.542b 2.976a 
7.993 113 <.001 
0.589 1.426 0.909 1.285 1.504 
3.00 1.00 2.00 1.00 1.00 
5.00 5.00 5.00 5.00 5.00 
0.00 0.56 0.21 0.51 0.58 
Meo Vac 
Scale 
Na 
Chao 
M 
SD 
Min 
Max 
PCI2 
Ta 
Lung 
M 
SD 
Min 
Max 
PCI2 
Ban 
Tong 
M 
SD 
Min 
Max 
PCI2 
Sang Pa 
A* 
M 
SD 
Min 
Max 
PCI2 
 
Meo 
Vac* 
M 
SD 
Min 
Max 
PCI2 
 
ANOVA 
F (df) p 
Social 
Resilience 
4.286 4.308 4.268 4.310 4.163 
0.279 113 .891 0.738 0.560 0.577 0.589 0.468 
2.43 2.71 2.86 2.86 2.86 
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5.00 5.00 5.00 5.00 5.00 
0.14 0.00 0.00 0.00 0.00    
Economic 
Resilience 
1.789a 1.478a 1.904a 2.478b 3.400c 
26.397 108 <.001 0.516 0.435 0.767 0.804 0.836 1.20 1.00 1.20 1.20 1.40 
2.80 2.40 4.00 4.20 4.80 
 0.00 0.00 0.01 0.11 0.23    
Environmental 
Resilience 
3.350a 3.317a 3.540a 3.909b 3.875b 
4.546 107 .002 0.792 0.658 0.419 0.466 0.637 2.25 2.00 2.75 3.00 2.50 
5.00 4.50 4.75 4.75 5.00 
 0.06 0.21 0.00 0.00 0.00    
Attitudes 
Towards 
Tourism 
3.504a 3.259a 3.708ab 3.669ab 3.943b 
2.675 104 .036 0.803 0.650 0.656 0.738 0.676 2.43 2.43 2.57 1.71 2.29 
4.86 4.71 5.00 4.86 5.00 
 0.00 0.04 0.00 0.17 0.08    
Tolerance of 
Predators 
4.063 4.286 4.040 4.280 4.270 
1.017 113 .402 0.717 0.649 0.572 0.532 0.501 
2.57 3.14 2.86 3.14 3.43 
5.00 5.00 5.00 5.00 5.00 
 0.00 0.00 0.00 0.00 0.00    
Reliance on the 
Natural 
Environment 
4.400b 4.200b 4.300b 2.042a 1.732a 
40.978 104 <.001 0.821 1.185 0.661 0.977 1.294 2.00 1.00 3.00 1.00 1.00 
5.00 5.00 5.00 4.00 5.00 
 0.15 0.17 0.00 0.36 0.40    
Dong Van 
Scale Thien 
Huong 
M 
SD 
Min 
Max 
PCI2 
Loa 
Xa 
M 
SD 
Min 
Max 
PCI2 
Pho 
Bang 
M 
SD 
Min 
Max 
PCI2 
Lung 
Cam 
M 
SD 
Min 
Max 
PCI2 
Dong 
Van* 
M 
SD 
Min 
Max 
PCI2 
ANOVA 
F (df) p 
Social 
Resilience 
4.531 4.183 4.179 4.351 4.423 1.621 111 .174 
0.392 0.708 0.665 0.436 0.540 
3.71 2.57 2.57 3.43 2.86 
5.00 5.00 5.00 5.00 5.00 
 0.00 0.00 0.00 0.00 0.00    
Economic 
Resilience 
1.810a 1.960ab 3.018c 2.267b 3.113c 14.063 109 <.001 
0.440 0.791 0.527 0.880 0.936 
1.00 1.00 1.80 1.00 1.20 
2.80 3.60 3.80 4.80 4.60 
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 0.00 0.13 0.09 0.18 0.19    
Environmental 
Resilience 
3.964 3.911 4.150 4.138 4.239 1.398 96 .241 
0.456 0.389 0.582 0.503 0.509 
2.75 3.00 3.25 3.25 3.25 
4.50 4.50 5.00 5.00 5.00 
 0.00 0.00 0.00 0.00 0.00    
Attitudes 
Towards 
Tourism 
3.609a 3.648a 3.857ab 4.053b 4.217c 3.407 98 .012 
0.724 0.674 0.645 0.570 0.533 
2.29 2.71 3.00 2.71 3.00 
4.86 4.86 5.00 4.86 5.00 
 0.19 0.00 0.00 0.00 0.00    
Tolerance of 
Predators 
4.095 4.214 4.394 4.211 4.473 1.821 111 .130 
0.590 0.671 0.417 0.527 0.536 
3.14 2.14 3.57 3.00 2.86 
5.00 5.00 5.00 5.00 5.00 
 0.00 0.00 0.00 0.00 0.00    
Reliance on the 
Natural 
Environment 
4.644c 4.325c 3.060b 4.083c 2.130a 19.499 112 <.001 
0.551 0.977 1.543 0.952 1.180 
3.00 2.50 1.00 2.00 1.00 
5.00 5.00 5.00 5.00 5.00 
 0.00 0.00 0.62 0.21 0.34    
*urban village 
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CHAPTER FOUR 
 
FACTORS INFLUENCING TOLERANCE OF PREDATORS NEAR THE MAASAI MARA 
NATIONAL RESERVE IN KENYA: WHAT ROLE DOES TOURISM PLAY? 
 
Abstract 
 
 In nearly every landscape where predator populations still exist, their territory is shared 
with humans. People who live in these rural communities typically have natural resource-based 
livelihoods, inevitably leading to conflicts with predators. Tourism theoretically can provide 
opportunities for local community members to engage in alternate livelihood options that may 
reduce conflicts with predators. In this study, we use a mixed methods approach to understand 
socio-cultural factors, including community involvement in tourism, that may influence tolerance 
of predators in communities in Maasai Mara, Kenya. By examining individuals’ perceptions of 
the human-environment relationship (reliance on the natural environment, attitudes towards 
tourism, perceived risk of predators), their community (social resilience, economic resilience, 
environmental resilience, and governance), and the policy environment (support for protected 
areas, general wildlife policies) in communities with varying levels of tourism involvement, we 
show how sociocultural factors influence tolerance of predators in rural landscapes. We 
identified significant predictors of tolerance of predators in our sample, including attitudes 
towards tourism, reliance on the environment, and environmental resilience. The presence and 
extent of tourism in a community was also linked to tolerance. Qualitative data from focus 
groups with village elders indicated that tourism was a positive tool in communities, however, 
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too much tourism can lead to resentment and inequitable benefit distribution, resulting in 
counterproductive effects. We propose the use of a social suitability framework, applicable 
across settings, to better understand tolerance of predators, the social context for conservation, 
and potential influence that tourism might have on these relationships. Such an approach could 
inform future efforts to mitigate human-carnivore conflicts and conserve predator species.  
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Introduction 
 
Despite continued efforts by conservationists, researchers, governments, and local 
communities, populations of predators around the world continue to decline (IUCN, 2017). In 
many cases, that decline stems directly from conflicts with humans (e.g. Holland et al., 2018). 
Conflicts arise in many forms including livestock losses (e.g., Hussain, 2000), impacts to human 
livelihoods (e.g., Bajracharya et al., 2006), and injury or death to humans (e.g. Baldus, 2006) 
and/or predators (e.g., Athreya et al., 2014). As human populations increase, the future of 
predator populations ultimately depends on our ability to mitigate these conflicts. Alternate 
livelihoods have been suggested as a means of reducing conflicts with predators through 
economic incentives for local residents (e.g., Hemson et al., 2009). Tourism, in particular, is 
argued to have the potential of generating substantial revenues for local communities, thereby 
linking rural economic development and conservation (Balmford et al., 2015; Sekhar, 2003; 
Weladji et al., 2003). However, when considering the substantial impacts predator populations 
can have on local communities, does this approach really work?  To answer that question, it’s 
important to understand the social and cultural factors that influence tolerance of predators, 
including the role of local involvement in and support for tourism centered on those ecological 
assets.  
Research has provided a deep understanding of predator behavior, needs, and population 
changes with respect to human activity (e.g. Geffroy et al., 2015; Karanth et al., 2003). However, 
continued efforts are needed in order to more fully understand the socio-cultural factors  
influencing tolerance of human-predator conflict. Current setbacks and challenges in 
conservation of predators often stem from “a lack of consideration of the full spectrum of the 
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conflict and an over-emphasis on the immediate material and economic factors impacting 
conservation” (Madden and McQuinn, 2014, p.99). Brooks et al. (2012) suggest that 
understanding and integration of both the ecological and social characteristics of a site can 
positively impact the success of community-based conservation programs. While many variables 
can be used to characterize the cultural context for conservation, some may be better predictors 
of human attitudes and behavior than others (Waylen et al., 2010). 
A focus on predicting tolerance of predators by local communities is key to expanding 
our understanding of the socio-cultural context for predator conservation and potential for 
conflict (Bruskotter & Wilson, 2013). Tolerance can be defined as a passive acceptance of a 
wildlife population (Bruskotter & Fulton, 2012). Intolerance occurs when an animal or 
population becomes unacceptable. The judgment or attitude that leads a person to feel that 
wildlife is unacceptable can lead to behaviors with the intent to kill the animal or 
reduce/eliminate the population (Bruskotter & Wilson, 2014). Bruskotter et al. (2015) described 
the concepts of: Stewardship, a behavior taken with the intent of having a positive impact on the 
animal or species; Tolerance, a passive acceptance of the animal or species; and Intolerance, a 
behavior taken with the intent of having a negative impact on the animal or population. 
Researchers have used these concepts to investigate intentions to engage in supportive (e.g., 
political advocacy) or oppositional (e.g., lethal removal) behaviors (Treves and Martin, 2011). 
An understanding of the various socio-cultural factors influencing tolerance of predators could 
inform conservation strategies aimed at mitigating conflicts and conserving predator populations.  
 In this study, we consider three categories of socio-cultural variables that may influence 
tolerance of predators in local communities with varying levels of involvement in tourism 
(Figure 4.1). Each is adapted from psychological theories focusing on self-regulation and social 
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perceptions/cognitions of the environment, communities, and institutions (Molden and Dweck, 
2006), enabling us to gain critical insights into individual actors as well as their communities. 
Ultimately, assessment of these factors (perceptions of human-environment relationship, 
perceptions of community, and perceptions of policy environment) can enhance understanding of 
factors behind decisions influencing predator populations. The incorporation of a psychological 
perspective in conservation planning and management, as well as community development, is 
crucial in fostering change and environmental action (Stern, 1992).   
 
Figure 4.1. Social variables reflecting individuals’ perceptions of themselves, their community, 
and the policy environment that may influence tolerance of predators in communities 
experiencing conflicts with predator populations. 
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Individuals’ Perceptions of Human-Environment Relationship 
 
Understanding individuals’ perceptions of human-environment relationship provides 
further understanding of how individuals might participate in conservation efforts. Examples of 
important individual perceptions include one’s perceived reliance on the natural environment, 
attitude towards tourism as an alternative livelihood, and perceived risk of predators.  
Rural communities are often considered resource dependent, which is defined by the 
reliance on a narrow range of resources leading to social and economic stresses within livelihood 
systems (Adger, 2000). Support for conservation efforts can be directly connected to livelihoods 
(Arjunun et al., 2010; Badola, 1998; Marshal et al., 2010) and understanding reliance on the 
natural environment can provide insight into this relationship (Sene-Harper et al., in press). 
Identifying which natural resources are being used by individuals, and how, can assist in 
predicting and mitigating potential conflicts with predators – and possible sources of intolerance 
and subsequent retaliation - that may arise from restricted access to those resources.  
Attitudes towards tourism can provide insight into the potential for tourism to impact 
local communities as an alternate livelihood option. It is particularly important in areas of the 
world where apex predators are present and, if conserved, may serve as a tourist attraction and 
potential source of employment and income for individuals (Balford et al., 2015). In the case of 
community-based tourism, further benefits are possible through opportunities for deeper 
community involvement in decision making (Holladay, 2011; Mbaiwa and Stronza, 2011). In 
developing countries, the role of natural areas and wildlife populations in attracting tourists is 
well documented (e.g. Sekhar, 1998; Walpole and Goodwin, 2001). Local communities living in 
these natural areas are well positioned to benefit from tourism opportunities when steps are taken 
to involve community members and distribute benefits (Martin et al., 2011). Understanding the 
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attitudes of individuals in the community towards tourism provides insight into the relationship 
between the tourism industry and local communities (e.g. Black and Cobbinah, 2016), as well as 
the potential for tourism to serve as a conservation tool – one that increases tolerance of 
predators and capacity for coexistence.  
Underlying both of these factors is an individual’s perceived risk of predators on the 
landscape. Perceived risk is important in understanding individual – and ultimately community -  
reactions to impacts from predators, as well as their intent to take proactive actions to mitigate 
conflicts with predators (Bruskotter and Wilson, 2013). Understanding how individuals in the 
community perceive the threat of conflict from predators can help conservation managers target 
mitigation strategies and build community support and tolerance for human-predator 
coexistence. An understanding of risk is key to resolving human-wildlife conflicts (Gore and 
Kahler, 2012; Treves et al., 2006) and, thus, increasing tolerance for predators.  
 
Individuals’ Perceptions of their Community 
Focusing on social cognition and individuals’ perceptions of their community provides 
understanding of the cultural and social norms that might impact conservation efforts. In 
addition, this insight is critical in understanding the function of the community as a whole, and 
might have significant implications when it comes to tolerance of predators. Perceptions of 
community resilience, composed of social, environmental, economic, and governance 
characteristics are key factors in understanding individuals’ perceptions of the capital that exists 
within their community and a predictor of conservation success (Holladay and Powell, 2013; 
2016; Powell, et al., 2009; Powell et al., 2017).  
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Social resilience stems from factors such as social trust (Adger, 2003; Pelling and High, 
2005) and includes social networks, social learning, social equity, and bridging capital, which 
pertain to local resident networks and the availability and effectiveness of local organizations to 
provide service for a community and the connection between the ecological and social 
components of system (Berkes, 2009; Holladay and Powell, 2013). Environmental Resilience 
refers to a community’s ability to maintain its ecosystem productivity and function (Adger, 2000; 
Gunderson, 2000) and includes naturalness, controlled infrastructure development, ability to 
withstand drought and other stressors, and maintenance of biological diversity (Holladay & 
Powell, 2013; 2016; Powell, et al., 2009; Jamalliah & Powell, 2018). Economic resilience refers 
to the variety, quality, and range of economic opportunities community members access (Adger, 
2000; Holladay and Powell, 2013; Holling, 2001). Communities that are highly reliant on one 
resource, such as a particular mineral or crop, are vulnerable to severe economic losses when 
external forces impact that resource (Thomas and Twyman, 2005). Diversity of options, through 
market integration, can provide groups with economic security in regards to livelihoods (Adger, 
2000). Community-based natural resource management has been documented as a beneficial 
approach to conservation and a means of preventing leakage while supporting local communities 
(e.g. Stronza and Gordillo, 2008).  
Governance as a community variable measures perceived flexibility within the 
government structure that will allow for learning and adaptive management for change (Holladay 
and Powell, 2013; Olsson et al., 2006), making the community more suitable for conservation 
efforts. Adaptive government that contributes to the resiliency of a community should be flexible 
enough to successfully adapt while maintaining structure and control (Olsson et al., 2006). In 
addition, local involvement in making governance decisions can facilitate community planning 
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and development (Garrod, 2003). All of these community attributes might lead to an enhanced 
tolerance of predators. 
 
Individuals’ Perceptions of the Policy Environment  
Finally, understanding individual perceptions of existing policies may add insight into the 
social context related to predator conservation. Large scale policy information pertaining to 
management of predators is necessary to fully understand the conservation context and residents’ 
tolerance (Treves and Karanth, 2003) and should be related to management of the areas where 
predators live, the predators themselves, and the actions humans may take to deal with conflicts 
(Treves and Karanth, 2003). In addition, the existence and effectiveness of policies designed to 
protect predator populations is an important piece of the policy environment. Also key is the 
level to which local community members are aware of and understand the policies and the 
capacity for enforcement that exists (e.g. Lagendijk and Gusset, 2008). As human populations 
continue to grow, putting pressure on land and resources, predator populations will exist more 
frequently within protected areas (PAs). The role of PAs in promoting community conservation 
and tourism development can be directly linked the relationship between the community and the 
environment being protected (Black and Cobbinah, 2016; Scherl and Edwards, 2007). Therefore, 
understanding community support for PAs could provide insight needed in order to better predict 
and understand tolerance of predators in and around PAs.   
 
To understand how all of these socio-cultural factors interact to influence in human-
predator relationships in different contexts, we focused on a region where (1) predators were 
common and conflict with humans occurred frequently, (2) levels of engagement in wildlife 
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tourism across communities was highly variable, and (3) community responses to human-
predator conflict varied widely. In this study, we used a mixed-methods approach in three 
communities, each with varying levels of tourism involvement, surrounding Maasai Mara 
National Reserve, Kenya, to identify ways individual perceptions of self, community, and policy 
influence tolerance of predators. Through this approach, we aim to answer two research 
questions: 
Q1. How is tolerance of predators influenced by variables related to individuals’ perceptions 
of human-environment relationship, community, and policy environment? 
Q2. Does tolerance of predators vary in communities experiencing different levels of 
tourism? If so, how and why? 
 
Methods 
 
Study Site 
The Maasai Mara National Reserve (MMNR) in Kenya is a world-renowned protected 
area that has global significance because of its concentration of flora and fauna, including 
charismatic predator species such as lions, leopard, cheetah, and hyenas. MMNR serves as a 
centerpiece for tourism in Kenya, leading to high volume of tourists in the reserve (Kenya 
Tourism Foundation, 2010). In 1984, a section of the Reserve was designated to provide 
watering points for local communities and their livestock, yielding the present conservancy lands 
north and west of the present MMNR (Allen et al., 2018). Today, part of this area, known at the 
Mara Triangle, is managed by the Mara Conservancy under the auspices of the Narok County 
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Government while the remainder of the Reserve is managed directly by the County staff (Watson 
2014). 
The Maasai people have inhabited the region around MMNR for centuries and 
traditionally had a nomadic pastoral lifestyle which supported the long-term viability of 
rangelands. More recently, the Maasai lifestyle has changed to a more sedentary agro-pastoral 
lifestyle which is characterized by more permanent homesteads (Oguto et al., 2009). This shift 
has resulted in increased reliance on the land around MMNR, stress on natural resources, and 
conflicts with predators (Allen et al., 2018).  
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Figure 4.2. Map of MMNR and Surrounding Area. Dark grey shading represents MMNR and 
light grey shows the surrounding conservancies. Locations of communities included in the 
present study are indicated by black dots.  
 
MMNR is part of the Mao ecosystem which includes the Mao forest, rivers, agricultural 
land and savannahs. Most wildlife populations, including populations of predators, are facing a 
significant decline of up to 70% (Oguto et al., 2011) prompting concern among conservationists 
regarding future management (Kenya Tourism Federation, 2012). In addition to ecosystem 
degradation, there has also been an increase in human-wildlife conflict around the reserve (Dobb 
and James, 2018; Mundia and Murayama, 2009; Hallo et al., 2011). Cultural shifts in the Maasai 
community have also changed the way humans interact with predators including the 
abandonment of cultural lion hunts. However, despite these cultural shifts, livestock losses and 
retaliatory killings of predators have increased due to heavier reliance on livestock by 
communities. Fencing of land, as well as and large scale agricultural (e.g. wheat farming) and 
tourism developments (e.g. resorts), exacerbates grazing problems (Serneels et al., 2001; Oguto 
et al., 2011) and can lead to increased human-wildlife conflict around the reserve. These changes 
are further impacting scarce resources including drawing heavily on the permanent water 
resources originating from the Mau Forest and bringing about localized overuse of the natural 
resources (water, wood, grazing lands). 
 Three communities surrounding MMNR were selected for participation in this study 
based on the presence of tourism in each location. Talek experiences high levels of tourism 
involvement relative to other local communities due to its geographical proximity to the reserve 
and a major access point (gate) for tourists. There are several lodges also with close proximity to 
the community which provide some opportunities for employment. Aitong is located further 
away from the reserve and is situated near several conservancies. Community members are less 
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involved in the tourism industry than their neighbors in Talek, but still experience some 
opportunities. Many community members in Aitong are also members of conservancies, 
meaning they have given land to the conservancy for conservation in exchange for benefits (e.g. 
monetary or community benefits such as schools) and access to conservancy land. Loita is 
located the furthest from the reserve and on forested land, providing a different ecological setting 
than its neighboring communities. Being located further from the reserve with limited access to 
passable roads, community members in Loita experience the lowest involvement in tourism of 
the three communities. All three communities are reliant on agriculture and livestock and 
experience frequent interactions and conflicts with predators.  
 
Instrument Development 
 Items measuring tolerance of predators were adapted from concepts and items developed 
by Bruskotter (2015), Bruskotter and Wilson (2014), and Treves and Martin (2011). The specific 
behaviors selected corresponded to common behaviors used to deal with conflicts with predators 
in the study site and reflect dimensions of tolerance ranging from stewardship (e.g. limiting 
killing of prey species, preventing the killing of a predator, talking to my community about the 
importance of predators) to intolerance (e.g. killing a predator or persuading others to kill 
predators). For items related to tolerance of predators, respondents were asked to rank their 
support for or opposition to a behavior. We used a scale that captured weak (passive) support or 
opposition and strong (action-oriented) support or opposition (Appendix 1). For example, 
participants were first asked if they supported or opposed the idea of “protecting all lions from 
hunting” (passive). They were then asked if they intended to engage in behaviors that would 
reinforce this position or perspective (action-oriented).  
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To understand the socio-economic make up of individuals in our sample we gathered 
demographic variables such as age, gender, income, number of adults and children in the home, 
education, livelihood, years in community and work location. Respondents were asked to rank 
their reliance on the natural environment with regards to firewood, water, building materials, 
fruits and vegetables, and household supplies each on a scale of 1 (not at all reliant) to 5 (highly 
reliant). Attitudes towards tourism as an alternate livelihood option were assessed through a 
series of six questions pertaining to the impact of tourism in the area adapted from Holladay 
(2011) and were measured using a scale of 1 (strongly disagree) to 5 (strongly agree) (Appendix 
1).  Perceived risk of predators was assessed with a series of questions regarding individuals 
concern that lions (identified by local residents as the most significant threat to livestock) from 
the reserve would attack their dog, livestock, someone in their village or someone in their family. 
Respondents ranks their level of concern on a scale of 1 (not at all concerned) to 5 (very 
concerned) (Appendix 1).  
Variables aimed at understanding individuals’ perceptions of their community, including 
social resilience (7 items), economic resilience (5 items), environmental resilience (4 items), and 
governance (5 items) were assessed using scales developed and tested by Holladay and Powell 
(2013; 2016) and Powell et al. (2017) (Appendix 1). Individuals responded to survey items 
related to the resilience of their community. All community scales were assessed using a five 
point scale of strongly disagree to strongly agree.  
Individuals’ perceptions of the policy environment were assessed by questions pertaining 
to support for protected areas, in this case MMNR, and support for the general polices related to 
predator and wildlife management. All items related to policy support were assessed using a 
scale of 1 (strongly disagree) to 5 (strongly agree).  
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Interviews with village elders covered the same themes as the survey instrument. The 
interviewer asked questions related to each construct measured in order to direct the 
conversation. For example, in order to mirror questions asked regarding tolerance of predators 
and intention to participate in certain behaviors, we asked, “If a lion became an issue in your 
community or killed one of your livestock, how would you respond?”. In order to gain insight 
into perceptions of governance in communities we asked, “How much input are you able to 
provide to the County government about decisions that are going to impact your community?” 
Follow up questions were asked in order to address ideas covered by quantitative survey items.  
 
Data Collection 
Surveys of Residents (Quantitative) 
We orally administered quantitative surveys in three community areas around the MMNR 
– Loita, Aitong and Talek. These community centers were selected based on varying levels of 
tourism presence: Talek (high tourism presence), Aitong (moderate tourism presence), and Loita 
(low tourism presence). Within each of these areas, at least 50 households were selected for 
participation in the survey using a systematic random sampling method of homesteads (bomas) 
within the community area. Eighty-one (81) households were surveyed in the Loita area, 56 
households were surveyed in the Aitong area, and 60 households in the Talek area resulting in a 
total of 197 responses from individuals in different households across the three community areas. 
When approaching each boma from the road (or access point), the first dwelling encountered was 
used as a starting point. From there, every third dwelling (every second if boma was small) was 
approached for participation in the data collection. The most senior member of each household 
(as identified by residents) was selected.  
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Research assistants from Maasai Mara University, who were knowledgeable of the local 
setting and conversant in Swahili and Maa (the traditional local language) received training 
pertaining to appropriate data collection processes and techniques, sample selection, and ethical 
considerations from the project team immediately prior to data collection. Due to low literacy 
rates in the region, research assistants administered surveys orally. 
 
Conversations with Village Elders (Qualitative) 
 Qualitative focus groups were conducted with elder residents within each community (7 
in Loita, 8 in Aitong, and 13 in Talek).  Focus group meetings took place at a neutral location 
within the community and lasted approximately 120-180 minutes each. Participants were 
identified by communities members as being elder, local leaders and were informed of meeting 
time and location by research assistants. Research assistants were members of the community 
and familiar with local social networks and procedures.  
Each focus group was led by a Kenyan researcher who was conversant in Swahili and 
Maa. Additionally, each focus group session was voice recorded and observed by three 
additional researchers who noted non-verbal conversational points of tension (Creswell, 2007). 
Topics of conversation mirrored the quantitative topics (predator tolerance, individuals’ 
perceptions of human-environment relationship, their community, and the policy environment) 
that were addressed in the community survey and also included topics of interest and concern to 
participants related to wildlife and community well-being. 
 
Data Analysis 
Surveys of Residents (Quantitative) 
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Quantitative data were analyzed using SPSS statistical package version 25. After data 
cleaning, we followed recommendations by DeVellis (2003) to confirm scales to measure 
constructs. This included using Principle Components Analysis (PCA) followed by Confirmatory 
Factor Analysis (CFA) to eliminate items with poor factor loadings, covariance issues, or items 
with high measurement error (Kline, 2005; Byrne, 2006). Through this process, we were able to 
further refine the constructs and develop composite scores with the most parsimonious list of 
psychometrically sound items (Appendix 1). The resulting final aggregate index scores were 
based on 7 items for tolerance for predators, 1 item for reliance on the environment, 7 items for 
attitudes toward tourism, 6 items for perceived risk, 5 items for social resilience, 5 items for 
economic resilience, 5 items for environmental resilience, 5 items for governance, 4 items for 
policy support, and 5 items for PA support. Frequency distributions and descriptive statistics 
were calculated for all variables included in the survey.  
To determine which socio-cultural characteristics significantly predicted tolerance of 
predators (an aggregate index score), we conducted a linear regression using tolerance of 
predators as the dependent variable and socio-cultural variables as independent variables.  Items 
and scales measuring demographics, individual perceptions of human-environment relationship, 
their community, and the policy environment were included as independent variables. No issues 
regarding multicollinearity were identified through the screening of independent variables in the 
model, and all assumptions for model testing were satisfied.  
In order to determine if there were significant differences in variables between villages 
with varying levels of tourism, we conducted one-way analyses of variance (ANOVA) to 
compare means in each community for all variables used in the study. A post-hoc analysis was 
conducted using a Bonferroni test in order to correct for multiple comparisons (Frane, 2015). To 
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facilitate interpretation of mean comparisons, we calculated Cohen’s d for each statistically 
significant result. Cohen’s d is an effect size measure that provides an assessment of the 
meaningfulness of the difference between groups (Lakens, 2013) (Table 4.3).  
 
Conversations with Elders (Qualitative) 
To analyze the focus group data, conversations were translated and transcribed by a 
Kenyan researcher. Following, three researchers analyzed focus group data by conducting an 
independent qualitative analysis of the data using a priori themes to determine how it supported 
or refuted our quantitative findings (Wisdom and Cresswell, 2013). Coded themes corresponded 
to the quantitative variables measured in the survey (e.g. tolerance of predators or social 
resilience). Next, each researcher compared notes in order to identify areas of variation until 
consensus was reached in our interpretation of the data. Participant quotes as well as researchers’ 
interpretation of the quotes were verified by the three researchers.   
 
Results 
 
Demographic variables were analyzed across our entire sample. The mean age of 
respondent was approximately 39 years and respondents had lived in their community an average 
of approximately 29 years (Table 4.1). Our sample was 59.3% male (Table 4.1).  
 
Table 4.1. Summary of Demographic Attributes by Community (N=197) 
 
Demographic 
Loita 
Mean (SD*) 
N=81 
Aitong  
Mean (SD) 
N=56 
Talek 
Mean (SD) 
N=60 
Total 
Mean (SD) 
N=197 
Age 37.44 (12.86) 44.00 (14.79) 37.32 (10.30) 38.62 (12.67) 
Years in Community 35.18 (14.20) 12.21 (8.26) 29.29 (17.15) 28.84 (16.96) 
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% Male 63.90 62.50 51.70  
Education (years 
attended school) 
6.92 (7.52) 4.25 (6.11) 4.89 (6.15) 5.83 (6.92) 
How many adults (over 
18) also live in 
household 
3.87 (2.42) 3.85 (1.74) 3.55 (2.00) 3.75 (2.15) 
How many children 
(under 18) also live in 
household 
3.36 (2.20) 5.00 (2.96) 4.20 (3.54) 3.95 (2.89) 
*SD=Standard Deviation 
 
Predicting Tolerance of Predators 
  Our regression model (adjusted R2 = 0.238) revealed two factors that were significant 
positive predictors of tolerance: governance and attitudes towards tourism. Individuals who had 
more positive attitudes towards tourism as an alternate livelihood option were found to be more 
tolerant of predators. Perceptions of governance also significantly correlated with tolerance of 
predators demonstrating that individuals who felt their local community had more voice in 
decision-making were more tolerant of predators (Table 4.2).  
Significant negative correlations were identified between both reliance on the natural 
environment and environmental resilience and tolerance of predators. This finding indicates that 
individuals who were less reliant on the natural environment were more tolerant of predators. 
Surprisingly, individuals who perceived their environment to be healthy were less tolerant of 
predators (Table 4.2) possibly due to the increased presence of wildlife in those areas. When 
accounting for other socio-cultural variables, none of the demographic variables measured were 
significant predictors of tolerance.  
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Table 4.2. Parameter Estimation from the Full Regression Model Predicting “Tolerance of 
Predators” (n = 197) Adjusted R2=0.238 
Variable Mean SD B SE p-value 
Constant   2.875 0.376  
Gender (male) 0.41 0.493 -0.076 0.167 0.782 
Age (years) 38.62 12.67 -0.017 0.014 0.705 
Years in Community 28.84 16.96 0.005 0.010 0.104 
Education 5.83 6.91 0.013 0.011 0.404 
Reliance on the Natural 
Environmenta 2.797 0.504 -0.285 0.094 <.001 
Attitudes Towards Tourismb 3.692 0.834 0.144 0.059 0.016 
Perceived Risk of Predatorsc 3.221 1.584 0.018 0.029 0.538 
Social Resilience b 3.724 0.890 0.01 0.059 0.867 
Economic Resilienceb 3.544 0.876 0.003 0.055 0.959 
Environmental Resilienceb 3.401 0.846 -0.124 0.055 0.026 
Governanceb 2.846 0.659 0.399 0.08 <.001 
PA Supportb 3.330 0.722 0.007 0.056 0.898 
Policy Supportb 3.213 0.838 0.001 0.057 0.988 
aScale: 1=Not at all reliant to 5=Highly reliant 
bScale: 1=Strongly disagree to 5=Strongly agree 
cScale: 1=Very Concerned to 5=Not at all concerned 
 
Explaining Differences in Predator Tolerance among Communities 
  
We analyzed demographic variables by community in order to compare three 
communities surrounding MMNR (Table 4.1). Only 27 percent of respondents in Loita indicated 
any involvement in tourism, 37.5 percent in Aitong and 55 percent in Talek. Mean ages were 
similar in all three communities, however; the mean number of years a respondent had lived in 
the community differed with Aitong being lower (12.21 years) than Loita (35.18 years) or Talek 
(29.29 years) (Table 4.1). 
Follow-up analyses and interviews with elders helped us understand relationships 
between socio-cultural variables and tolerance of predators and explore how, and why, tolerance 
of predators varied in communities experiencing different levels of tourism. A one-way analysis 
of variance (F=11.299, df=178) revealed that tolerance of predators was highest in Talek and 
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Aitong, where frequency of tourism as an alternate livelihood options for residents was high or 
moderate. In Loita, where tourism involvement was lower, tolerance of predators was 
significantly lower (p<.001) than the other two communities (Table 4.3).  
 
Figure 4.3. Difference in means of Tolerance of Predators between communities in MMNR. Bars 
represent standard error of the mean.  
 
 
We also identified significant difference between individuals’ perceptions of human-
environment relationship, their communities, and the policy environment among communities 
with varying levels of tourism presence (Table 4.3).  
 
 
 
 
 124 
Table 4.3. Comparison of Socio-Cultural Variables Impacting Predator Conservation in 
Communities Surrounding MMNR 
*,**,*** denote statistical significance at α = .05, .01, and .001, respectively 
+,++,+++ denote low, moderate, and high tourism presence, respectively 
 
Perspectives of Village Elders on Tolerance of Predators and Tourism 
 
Low Tourism Involvement: Loita 
 Only 27% of community members in Loita were involved in tourism, the lowest of our 
study sites. Individuals in Loita had the highest reliance on the natural environment, 
 Loita+ 
(1)81 
Aitong++ 
(2)56 
Talek+++ 
(3)60 ANOVA 
Post Hoc 
(Cohen’s d)  
Scale M (SD) 
M 
(SD) 
M 
(SD) F (df) p 
 
Individuals’ Perceptions of Human-Environment Relationship 
Reliance on the 
Natural 
Environment 
3.823 
(0.478) 
3.273 
(0.650) 
2.950 
(0.416) 
58.42
6 
192 <.001 1>2*** (.964) 
1>3***(1.948) 
2>3** (.591) 
Attitudes 
Towards Tourism 
3.411 
(0.756) 
3.910 
(0.653) 
3.686 
(0.966) 
6.519 171 <.001 2>1*** (.706) 
3>1* (.317) 
Perceived Risk of 
Predators 
2.407 
(1.290) 
3.264 
(1.576) 
4.279 
(1.308) 
31.73
3 
194 <.001 2>1*** (.595) 
3>1***(1.441) 
Individuals’ Perceptions of their Community 
Social Resilience 3.592 
(0.904) 
4.068 
(0.864) 
3.790 
(0.930) 7.592 183 .001 
2>1*** (.538) 
2>3* (.309) 
Environmental 
Resilience  
3.778 
(0.792) 
3.554 
(0.716) 
2.756 
(0.633) 
35.35
5 
190 <.001 1>3***(1.426) 
2>3***(1.181) 
Economic 
Resilience 
3.433 
(0.721) 
3.528 
(0.922) 
3.670 
(0.996) 
1.038 190 0.356 N.S 
Governance 2.575 
(0.701) 
2.993 
(1.194) 
2.078 
(0.781) 
8.673 141 <.001 2>1**(.427) 
2>3***(.907) 
Individuals’ Perceptions of the Policy Environment 
Policy Support 2.871 
(0.698) 
3.403 
(0.787) 
3.441 
(0.906) 9,920 180 <.001 
2>1*** (.714) 
3>1*** (.705) 
PA Support 3.231 
(0.708) 
3.367 
(0.676) 
3.427 
(0.773) 
1.347 187 0.323 N.S 
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significantly higher than Aitong or Talek and the highest environmental resilience, significantly 
higher than Talek (Table 4.3). Social and Economic resilience were high in Loita but tolerance 
of predators there was the lowest of the three communities (Table 4.3). Discussions with village 
elders in the area provided insight into relationships between these variables.   
Both tolerance of predators and attitudes towards tourism were significantly lower in 
Loita compared to the other two communities. One elder in Loita began the conversation by 
explaining, “it is understood that from a broad view, wildlife is beneficial. But specifically here, 
no”.  Elders explained that they have relatives in other areas who are working in the Mara and 
they can see the benefits for them. However, “the money and benefits that the Mara can provide 
to some people do not have an impact here”. There is hope in the community that these benefits 
will reach the area: “We hope that at some point we can be able to benefit the way other people 
are. That is somewhat keeping people from destroying the wildlife. They want things to stay the 
same so maybe they can benefit from it in the future.” This outlook and hope for future benefits 
was unique to the Loita community.  
The low policy environment scores in Loita may be explained by the fact that community 
members feel they are able to manage the wildlife and land here without outside help and that 
outside policies are ineffective: “We do not receive benefits and compensation like other areas 
do. The policy does not work for us here.” The national level wildlife policies designed to assist 
communities with human-predator conflict do not always work in ways that benefit the 
community. The Loita elders said that the compensation scheme sponsored by the Kenya 
Wildlife Service (KWS) for losses to predators is not occurring, putting pressure on the 
community to deal with conflicts with predators on their own.  They expressed frustration with 
the long process and lack of follow through. “There is an official form to fill out and there are so 
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many steps and nothing comes from it. We have gone through the process many times. Filing is 
not that hard but then getting the money doesn’t happen”.  
Participants explained that the level of destruction from wildlife in the area is high. 
Conflicts with predators in the community include losses to leopards, hyenas, lions, and wild 
dogs. One elder shared an experience of loss of two cows to a lion that occurred just ten days 
before our focus group discussion. There are ongoing issues with leopards who “come to the 
community and kill goats and sheep and sometimes young cows but are not usually seen”. Elders 
mentioned the possibility of using poisoning as a way to deal with lions in the area in the future 
saying, “Right now we are able to bare the destruction with hope we will get paid soon. Other 
methods like using a poison would have to be considered if money doesn’t come in the future”. 
The perceived ability of the community to deal with present losses to predators may contribute to 
the slightly lower perceived risk of predators in Loita; however, consistent and significant 
conflicts still fueled a lower tolerance of predators.  
Environmental resilience was the highest in Loita (M=3.778) compared to the other two 
communities, which – somewhat paradoxically – might help to explain residents’ lower tolerance 
for predators. Because of its location near forested land, Loita has a diversity of environmental 
resources as well as wildlife, resulting in high rates of conflicts. The elders explained, “we have 
a greater number of problems with wildlife here because the forest is here and is healthy”. This 
healthy natural environmental might indirectly influence the frequency of human-wildlife 
interactions noted by village elders. 
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Moderate Tourism Involvement: Aitong 
 At the time of data collection, a serious drought was impacting all of the communities 
studied. In particular, elders in Aitong indicated that the community was “struggling a lot right 
now because of the drought. Some of the conservancies have helped by allowing cows to graze in 
the conservancy. That has helped some”. During times of drought, conflict with predators can 
increase because community members are forced to graze wildlife in the reserve or on 
conservancy land and in closer proximity to wildlife. Despite this, Aitong was found to have 
above neutral social, economic, and environmental resilience (Table 4.3).  
Unique to Aitong was the involvement of the community in conservancies. Aitong is 
located in proximity to several conservancies and 86% of all community members, including all 
focus group participants, are members of one of these conservancies. As a moderate tourism 
community, 37.5% of community members in Aitong indicated that they participated in tourism 
in some way, including cultural tourism. Elders explained that “Maasai culture is still playing a 
big role in conservation, everyone is fascinated by Maasai dress and that brings in tourists”. 
Though elders participating in the focus group unanimously felt as though tourists can help 
protect wildlife, the management of the reserve and conservancies itself was a concern. They 
indicated they are very positive about conservancies but “revenues are too little and most of the 
time there are meetings and we are not included so we don’t know what is happening”. Elders 
acknowledged social benefits from conservancies such as schools and access to water, but felt 
they are on the outside when it comes to management decisions. For example, one participant 
indicated that “as far as conservancies are concerned, they are in the dark” and that “there is a 
lot of money that is collected every year from tourists but the roads are very poor – there is very 
little that goes into security or roads and the staff is poorly paid”. These comments support the 
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finding that governance, a significant predictor of tolerance of predators, was low to neutral in 
Aitong (Table 4.3).   
As in Loita, compensation for losses due to attacks by predators (primarily lions or 
hyenas) was a major issue brought up by the majority of elders participating in the focus group 
discussion. One participant said, “cows [are] being killed by lions or hyenas. Hyenas can get into 
a boma and wipe out an entire herd of sheep. [Compensation] Process is slow and tedious and 
complicated and most people just give up - ether for loss of life, injury or for loss of livestock”. 
Elders said that the community is aware of the concern about lion populations and the fact that 
they are endangered. They indicated that cultural shifts are impacting their interactions with lions 
and helping to protect all wildlife. “People have turned from practicing Maasai culture to being 
Christians. That is very prevalent now. That has not changed our views about wildlife. As a 
Christian you are not supposed to be violent…all you can do is shout or report it to KWS and the 
conservancies”. Kenya Wildlife Service and the conservancies have separate compensation plans 
set up to deal with human-wildlife conflict. Elders in Aitong explained that the conservancy 
compensation is quick but insufficient and only available for livestock loses. In those cases, 
compensation money comes from deductions in the amount that each conservancy member is 
paid each month, making members feel as though they are being compensated with their own 
money. The KWS system can be used for human injuries and death due to wildlife but the 
process is too long and often lacks follow through. Though the issues related to compensations 
are different in Aitong due to the community association with the conservancies, lack of 
community involvement and insufficient policies remain significant issues impacting tolerance 
of predators.  
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High Tourism Involvement: Talek 
 As the high tourism community in our study, 55% of community members in Talek 
indicated that they are involved with tourism in some way and their attitudes towards tourism 
were high (Table 4.3). However, elders said that when it comes to employment, local people are 
generally not employed in the reserve at lodges or in management positions.  
As in Aitong, community members credit their rich culture with attracting tourists to the 
area saying, “Our cultural values help protect wildlife. It [Maasai culture] is an attraction to 
tourists and they are bringing in income”. Elders also expressed concern that people who are not 
Maasai are pretending to be in order to benefit from tourism and expressed a need for a 
“protection mechanism for culture” in the community. Despite apparent conflict with predators 
in the community, tolerance for predators was high in Talek (Figure 4.3). The Talek elders 
credit their culture with helping to attract tourists to the community as well as protect predator 
populations. One elder explained, “There was a culture of lion killing here. We used to kill lions 
but that has been abandoned because we know the populations are falling”. Still, human-
predator conflict remains a pressing issue in Talek. A personal story of conflict was shared in 
which 3 lionesses got into a boma and killed 360 sheep. Photos of the incident were shared 
during the focus group discussion and “compensation they got for the incident was very little”. 
Community members in Talek believe that they could benefit more from tourism if the 
community was more involved in the management of the conservancies and reserve. One elder 
suggested “there needs to be a committee that represents the reserve, conservancies, and 
communities who come together in a discussion like this to make decisions”. Comments like this 
in discussions with community demonstrate that there has not been a positive relationship 
between the community and the county government charged with managing the reserve, leading 
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to low governance scores in Talek. Higher involvement in tourism and close proximity to the 
reserve increased the impact of this negative relationship. One participant explained, “There is a 
lot of harassment on the part of the county. There is a fine for cattle in the reserve but rather 
than giving the fine, the officers are expecting a bribe from us”. Elders participating in the focus 
group strongly felt that the county government and KWS are more concerned with wildlife than 
with people. “If someone is killed by an animal they don’t respond – if an animal is killed there 
are helicopters all over the place”. Despite the presence of tourism in Talek, frustration among 
locals was also high. One elder summed this up, stating: , “the Mara is dead. The community is 
not involved. There are too many camps and lodges and population of people and livestock has 
increased”. 
   
Discussion 
 Across all communities in our sample surrounding MMNR, we identified several 
significant predictors of tolerance of predators that could influence conservation success. Each 
of these variables, and the mechanism through which it impacts tolerance, is described in more 
detail below. 
Attitudes toward Tourism as an Alternate Livelihood Option 
Attitudes towards tourism as an alternate livelihood option was positively correlated with 
tolerance of predators. Predators are a significant contributor to the tourism revenue that is 
generated by MMNR. Although discussions with village elders indicated that revenue from 
tourism in the reserve is not being adequately distributed to local communities, the positive 
association between attitudes towards tourism and tolerance of predators demonstrates that local 
communities acknowledge the potential for benefits directly linked to the presence of predators 
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in the reserve (Balford et al., 2015; Sekhar, 1998; Walpole and Goodwin, 2001). This finding 
indicates that opportunities exist for positive conservation outcomes while local community 
development is simultaneously supported through tourism.  
Reliance on the Natural Environment 
Reliance on the natural environment correlates negatively with tolerance of predators, 
meaning that individuals who are less reliant on the natural environment are more tolerant of 
predator populations. Because they have lower reliance on natural resources, it is possible that 
these individuals experience fewer impacts and conflicts with predators. Support for 
conservation efforts has been directly connected to livelihoods (Arjunun et al., 2010; Badola, 
1998; Marshal et al., 2010). Interference with human’s access to resources due to competition 
with predator populations for prey, water, or physical space, can negatively impact local 
livelihoods, decreasing tolerance of predators. Individuals who are more highly reliant on the 
natural environment may also be less likely to support protections and restrictions needed for 
predator conservation due to limited access or freedoms imposed by authorities (Maehr et al., 
2001).  
Our findings indicate that tourism, when used as an alternate livelihood option, may be a 
successful means for decreasing reliance on the natural environment through increased access to 
economic opportunities (e.g. Stronza and Gordillo, 2008). The positive attitudes towards tourism 
in our study communities, combined with the high reliance on the natural environment in both 
Loita and Aitong, indicate that these communities are excellent candidate for efforts focused on 
providing opportunities for local community members to become more involved in tourism. If 
used in this way, tourism opportunities could lead to both decreased reliance on the natural 
environment and increased tolerance of predators in local communities.  
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Governance 
Governance was also positively correlated with tolerance of predators. Individuals who 
were engaged and felt they had a voice in their communities were more tolerant of predators. 
Governance items reflected local control over decision making and effective local leadership, 
which have shown to be key predictors of conservation success in previous studies (e.g. 
Armitage et al., 2009; Berkes, 2004).  Positive governance and collaboration in a community 
may allow a community to more adequately manage and respond to conflicts with predators, thus 
increasing tolerance (Bruskotter et al., 2015). Governance in our sample was slightly below 
neutral and due to lack of community input in governing decisions as explained by conversations 
with village elders. Our discussions with village elders demonstrated consensus regarding the 
need for more local involvement in decision making. However, the particular issues impacting 
communities varied in each location. Given the significant relationship between governance and 
tolerance of predators identified in this study, the potential exists for noticeable improvements in 
tolerance of predators across communities if more power is given to local communities in the 
decision-making process (Wali et al., 2017).  
Environmental Resilience 
Environmental resilience was negatively correlated with tolerance of predators. Elders in 
Loita, where environmental resilience was highest and tolerance of predators was lowest, 
explained this relationship well by indicating that the health of the forest there attracts significant 
wildlife that cause conflicts for the local community. Elders mentioned the presence of wild dogs 
in the community that have not been seen elsewhere in the region. Conversely, in Talek, 
environmental resilience was lowest and tolerance of predators was highest. The community 
experience very frequent conflicts with predators but the conflicts are less diverse with regards to 
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species or type of conflict (i.e., injury, livestock loss, or crop damage). Further, at the time of 
data collection, significant drought was impacting the region. Areas where the environment was 
healthy and resilient may have attracted more livestock grazing, thus experiencing increased 
incidents of conflicts and decreasing tolerance of predators. This finding adds to the existing 
literature on community resilience (e.g. Berkes and Ross, 2013), which typically indicates 
resilience as a positive indicator of community function and potential for conservation success 
(Jamalliah & Powell, 2018; Powell et al., 2017). However, our results indicate that effective 
environmental resilience may in some cases actually present additional conservation challenges, 
such as increased contact and conflict with wildlife. All of these dimensions should be 
considered carefully when planning and making management decisions.  
Policy Environment 
Variables measuring individuals’ perceptions of the policy environment were not 
significantly correlated with tolerance of predators in our pooled regression model. However, 
conversations with village elders indicated strong opinions and frustrations with policies related 
to predator conservation. The passion with which policies were discussed indicated that the 
policy environment may have the potential to impact tolerance of predators in either a positive 
or negative way. Though concerns regarding specific policies differed between communities, the 
passion with which policies were discussed, as well as the strong desire for more local 
involvement in policy making and enforcement was consistent across all communities. Further 
research is needed to more fully understand the impact of policies on tolerance of predators.  
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Understanding the Relationship between Tourism Involvement and Tolerance of Predators  
 Community-based tourism efforts have been examined previously and found to have both 
positive and negative impacts on conservation efforts (Kellert et al., 2000). An evaluation of a 
community-based tourism program in Botswana found that participation in tourism programs can 
provide local benefits and promote the conservation of natural resources when the programs are 
properly run (Sebele, 2010). However, in order to be successful, more benefits to local people 
and more communication and trust between the community and management must be established 
(e.g. Bushell and Eagles, 2006; Sebele, 2010). This is true of community-based tourism 
operations around the world, including those impacting the communities surrounding MMNR.   
 Discussion with village elders proved that the presence, or absence, of tourism in 
communities has a strong impact on tolerance of predators as well as the variables shown to 
predict tolerance (Figure 4.3, Table 4.3). In MMNR, our moderate-tourism community (Aitong) 
was found to have the highest attitudes towards tourism as an alternate livelihood option. This 
means that despite lower involvement in the tourism industry than Talek, community members 
viewed the impacts of tourism on their community more positively. According to our model, this 
also leads to a higher tolerance of predators. In the low-tourism community of Loita, attitudes 
towards tourism as an alternate livelihood options were very low as were support of policies and 
protected area management as well as tolerance of predators. Discussions with village elders 
revealed this to reflect the limited benefits received from tourism despite the presence of 
predators in the reserve and surrounding area. Other studies have shown that tangible benefits for 
local communities must be recognized and received before attitudes and actions towards 
conservation, and predator populations, can change (Martin et al., 2011).  
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The combination of the survey results and interviews with village elders allow us to take 
a holistic look at communities and the factors that impact their support of, and participation in, 
conservation of predators. Community involvement in tourism plays a critical role in this 
relationship (e.g. Mbaiwa and Stronza, 2011; Rasoolimanesh et al., 2017). Our results suggest 
that a moderate tourism sweet spot, where both attitudes towards tourism as an alternate 
livelihood options and tolerance of predators are high, may exist. Village elders in the Loita 
expressed that they were not receiving benefits from tourism but knew that other communities 
were. They were open to, and hopeful for, opportunities to participate in the tourism industry in 
the future. In the higher tourism community of Talek, village elders were very aware of tourism 
activity in their area, yet they expressed frustration with the level of benefits their community 
was receiving and their (minimal) involvement in decision making regarding the reserve. In 
Aitong, community members seem to be adequately benefiting from the tourism that does exist. 
Positive attitudes towards tourism, despite the challenges associated with benefit distribution, 
indicate a potential for the community to become even more tolerant of predators in the future.  
 
Implications for Predator Conservation 
Humans and predators cannot effectively coexist unless some degree of predator 
tolerance is present (Bruskotter et al., 2015). Through the exploration of individuals’ perceptions 
of human-environment relationship, their communities, and the policy environment, we have 
identified several significant predictors of tolerance of predators and gained insight into the 
social context for predator conservation in MMNR, including the significant role of tourism in 
local communities. Our approach provides a structure that can be used in other contexts to gain a 
holistic understanding of communities and their potential to tolerate predator populations.  
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The results of our study and insight gained through a mixed-method approach add 
emphasis to the call for more comprehensive social science research in the field of human-
predator conflict (Baynham-Herd, et al. 2018; Holland et al., 2018; Eklund et al., 2017) and 
conservation in general (Bennett et al., 2017). We propose the development of a comprehensive 
index for predator conservation that could be used to address and assess the cultural context for 
conservation that is critical to the success of any intervention (Waylen et al., 2010). When 
combined with the ecological knowledge that exists related to predator populations, socio-
cultural data collected using the variable groups outlined in our study could inform long-term 
conflict mitigation and conservation strategies. We therefore advocate for an understanding of 
Social Suitability for Predator Conservation – an approach that integrates tolerance and its 
socio-cultural correlates to measure the potential for success of predator conservation and the 
potential for a community to thrive while supporting predator conservation efforts. Our work in 
MMNR demonstrates the potential for tourism to be a critical tool in both community 
development and predator conservation efforts. In the same way that a habitat or environmental 
suitability assessment would evaluate an area for potential for success of a project from an 
ecological standpoint (e.g. Geffroy et al., 2015), social suitability examines the context from a 
social perspective, considering variables measuring individuals’ perceptions of human-
environment relationship, their communities and the policy environment (Figure 4.1). Results 
from this study provided valuable insight into community strengths, needs, and qualities critical 
to their potential for participation in predator conservation efforts. Future use of this approach 
should be considered in order to select sites for predator conservation, evaluate existing predator 
conservation programs, and plan community outreach efforts in areas surrounding protected 
areas where predator populations exist. 
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Appendix 1 
Item/Construct Mean SD Factor 
Loading 
alpha 
Tolerance of Predators (CFI: 0.920 RMSEA 0.076) 
Please indicate how strongly you support or oppose the following activities in your local area 
0.551 
Limiting the killing of antelope and other species that 
lions hunt  
3.42 1.614 0.490  
Preventing the killing of a lion 3.68 1.399 0.542 
Working with or assisting others who kill lions 1.76 1.046 0.828 
Protecting all lions from hunting 3.97 1.080 0.653 
Talking to other people in my community about the 
importance of lions 
4.05 1.012 0.228 
Restricting where livestock graze to save more land for 
lions 
3.36 1.141 0.172 
Creating additional reserves to protect lions and wildlife 
for people 
3.76 1.284 0.205 
Individuals’ Perceptions of Human-Environment Relationship (CFI: 0.950 RMSEA: 0.097) 
Attitudes Towards Tourism as an Alternate Livelihood Option 
Please indicate how strongly you agree, or disagree, with the following statements related to tourism in 
your community: 
0.874 
I rely on tourism for my livelihood  2.46 1.323 0.837  
I benefit directly from tourism  3.39 1.303 0.811 
Tourism encourages local environnemental protection  4.03 0.955 0.740 
Tourism can help me share my culture with visitors  3.63 1.134 0.732 
Tourism is good for my household  3.82 1.105 0.550 
Tourism is good for my community  4.06 0.936 0.526 
Tourism provides jobs for local people 4.11 0.908 0.486 
Reliance on the Natural Environment  
How often do you obtain the following resources directly from the nearby natural environment? 
0.555 
Fire wood 4.51 0.734 0.686  
Water 4.79 0.567 0.667 
Building Materials 3.37 1.316 0.566 
Fruits and vegetable 2.18 1.149 0.586 
Household supplies (for baskets, cleaning materials, etc.) 2.19 1.303 0.561 
Perceived Risk 
How concerned are you about the following issues concerning predators? 
0.937 
Lions from the nearby Reserve attacking your dogs 2.99 1.701 0.849  
Lions from the nearby Reserve attacking your livestock 3.39 1.668 0.943 
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Lions from the nearby Reserve attacking someone in your 
village (outside of your family) 
3.21 1.756 0.954 
Lions from the nearby Reserve attacking you or someone 
in your family 
3.29 1.786 0.921 
Individuals’ Perceptions of their Community (CFI: 0.808 RMSEA: 0.124) 
Social Resilience 
Please respond to a series of statements related to yourself and other community members. 
0.803 
I have an opportunity to help make decisions regarding 
my community  
3.70 1.279 0.472  
I learn about new things by talking with members of my 
community  
3.86 1.171 0.807 
My community responds quickly when problems arise  3.85 1.228 0.360 
I feel like I can ask others in my community for help when 
I need it  
3.78 1.318 0.751 
I talk to friends and relatives about problems that my 
community face  
3.77 1.180 0.852 
Environmental Resilience  
Please respond to a series of statements about the environment in and around your community. 
0.716 
The quality of air in my community is good 4.43 0.816 0.473  
The rivers in my community are clean 3.19 1.280 0.876 
The natural environment in my community is healthy 3.63 1.280 0.804 
I have reliable access to safe drinking water 3.00 1.351 0.601 
Grazing cows have plenty of forage 2.72 1.466 0.410 
Economic Resilience 
Please respond to a series of statements about jobs and ways to make money in your community. 
0.791 
It is easy to start a new business here  3.65 1.148 0.642  
People visit your community to buy your products  3.33 1.072 0.390 
There are a lot of different kinds of businesses in my 
community  
3.65 1.190 0.862 
There are a lot of different ways to make money in this 
community  
3.71 1.203 0.828 
People in this community have many different labor skills  3.34 1.284 0.720 
Governance 
Please respond to a series of statements about your local leaders and how community members can help 
make decisions for this community. 
0.824 
Local community leaders learn from their mistakes 2.51 1.326 0.795  
Local leaders can adjust quickly to changing problems 2.51 1.228 0.901 
Locals have control over how the community uses its 
resources 
2.68 1.292 0.530 
Local people can share in the decision making with 
national decision makers 
2.44 1.231 0.416 
Local leaders work well together 2.62 1.256 0.579 
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Individuals’ Perceptions of the Policy Environment (CFI: 0.829 RMSEA: 0.108) 
Policy Environment 
Please indicate how strongly you agree, or disagree, with the following statements. 
0.611 
I benefit from policies related to lion management where I 
live 
2.92 1.361 0.927  
I am aware of policies designed to compensate for 
livestock losses 
2.81 1.335 0.435 
I feel like I have a say in what happens when it comes to 
wildlife management in my area 
3.21 1.243 0.541 
I think the rules and regulations related to wildlife 
management in my area help protect wildlife 
3.91 0.951 0.319 
PA Support 
How strongly do you agree, or disagree, with the following statements concerning Maasai Mara 
National Reserve? 
0.782 
Maasai Mara National Reserve effectively protects 
wildlife populations 
4.11 1.019 0.787  
Maasai Mara National Reserve contributes to jobs and 
well being in my community 
3.85 1.127 0.783 
The Maasai Mara should be protected from people in 
general 
3.83 1.189 0.611 
MMNR is well managed 2.59 1.200 0.293 
MMNR managers ask for opinions of local people when 
making decisions  
2.21 1.262 0.502 
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CHAPTER FIVE 
SUMMARY AND CONCLUSION 
 
 This dissertation sought to fill a gap in the literature by providing an in assessment of the 
cultural context for predator conservation in local communities. This chapter summarizes 
findings from the previous three chapters in response to our stated research objectives and 
proposes a model for future assessments of social suitability for predator conservation. At the 
conclusion of the chapter, the study limitations and suggested future research needs are 
discussed.  
 
Understand the current state of knowledge pertaining to human conflicts with big cats 
(Panthera spp.) 
Through a systematic review of the peer-reviewed literature published from 1991 to 2014 
and indexed in Web of Science and Google Scholar (186 articles), we explored the current state 
of knowledge regarding human-Panthera conflict and potential solutions, examining variables 
such as spatial and temporal distribution of research, methods used to study conflict, evaluation 
of interventions, and management recommendations. Our synthesis revealed several key data 
gaps and research needs. More studies could utilize diverse data collection approaches to focus 
on both the ecological and socio-cultural context for conflict. Additionally, only 21% of articles 
included in the review evaluated conflict mitigation interventions, and few of these yielded 
conclusive results.  
The success ratios we calculated suggest that compensation schemes and livestock 
management strategies were more effective tools for addressing conflict than either direct 
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interventions (lethal removal or translocation of animals) or community interventions (e.g. 
education, ecotourism, local management). More studies should systematically evaluate the 
efficacy of conflict mitigation interventions, many of which are consistently recommended 
without empirical support.  
The results of our work reveal trends and opportunities that can be used to inform future 
research and management efforts focused on human-Panthera conflict, ultimately enhancing the 
potential for coexistence between humans and carnivore species worldwide. Our findings add to 
the call for more research aimed at integrating a socio-cultural perspective into human-Panthera 
conflict mitigation research and efforts.  
 
Develop an approach, applicable across settings, to understand the cultural context for 
predator conservation 
Through our studies in Dong Van Karst Plateau Geopark, Vietnam, and Maasai Mara 
National Reserve, Kenya, we identified socio-cultural variables needed in understanding the 
cultural context for predator conservation in local communities. Variables focused on 
understanding individuals’ perceptions of the human-environment relationship included 
tolerance of predators, perceived risk of predators, reliance on the natural environment, and 
attitudes towards tourism as an alternate livelihood option. Variables aimed at understanding 
individuals’ perceptions of their community included social resilience, economic resilience, 
environmental resilience, and governance. Individuals’ perceptions of the policy environment 
were assessed using the variables protected area support and policy support. Together, these 
variables provide a comprehensive look into the social suitability of a community for predator 
conservation (Figure 5.1).  
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Figure 5.1. Socio-cultural factors influencing tolerance of predators and overall social suitability 
for predator conservation, all existing within the broader social, economic, and political 
environment.  
 
 
In addition to the variables measured, the approach to analyzing the social data collected 
was important. Site selection for predator conservation efforts, including reintroductions, often 
focuses on wildlife habitat but rarely accounts for the critically important cultural context. 
Because predator populations require large areas of land, ecological suitability assessments must 
focus on large areas. In order to mimic this approach from a cultural perspective, a similarly 
broad outlook at social factors is needed. However, through our work in Don Van Karst Plateau 
Geopark, we demonstrated how smaller spatial scales also matter.  
Our research in Dong Van Karst Plateau Geopark illustrates how social suitability for 
predator reintroduction might be assessed at multiple scales including landscape, district, village, 
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and individual scales. Through analysis at multiple spatial scales, we were able to explore 
cultural characteristics that may influence predator reintroduction success and are associated 
with promising locations for reintroduction efforts. Insights gained through examination of 
different spacial scales highlighted the impact that individual actors whose views may not align 
with the rest of their community can have a significant impact on the success, or failure, of 
predator reintroduction efforts. We recommend that future efforts to plan reintroductions of 
predator populations assess the cultural context at multiple scales in order to support local 
communities and minimize the potential for conflict with predator populations.  
 
Measure the cultural context for predator conservation in communities in and around 
protected areas 
Through exploration at our two study sites, we found that our approach to measuring 
individual-focused, community-focused, and policy support variables provided an in-depth 
understanding of the cultural context for predator conservation. This approach can be utilized in 
other areas where communities coexist with predator populations in order to understand impacts 
and opportunities to support local people as well as predators.  
In Dong Van Karst Plateau Geopark, Vietnam, communities were similar with regards to 
suitability for predator reintroductions. Based on the individual-focused and community-focused 
variables measured in Vietnam, we identified the Dong Van district as the most suitable for 
predator reintroduction efforts. Resident of Dong Van indicated high community resilience, 
attitudes towards tourism, and tolerance of predators as well as low reliance on the natural 
environment.  
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In communities surrounding Maasai Mara National Reserve, Kenya, we identified Talek 
– which experienced the highest levels of tourism - as the community with the highest tolerance 
of predators and Loita – which experiences the lowest levels of tourism – as the community with 
the lowest tolerance of predators. Aitong, which experiences moderate levels of tourism, was 
identified as having the most positive attitudes towards tourism. Should tourism be considered a 
viable alternate livelihood options for communities, this finding is important in order to balance 
impacts and not over-run communities.  
 
Understand tolerance of predators and the social suitability for predator conservation in 
local communities 
 Through our studies, we identified factors that we believe are critical to understanding 
community support for predator conservation. Strengthening our understanding of, and ability to 
predict, tolerance of predators was a primary goal of this dissertation.  
 In our study sites in Maasai Mara National Reserve, Kenya, we found that involvement in 
tourism influences community tolerance of predators. Tolerance of predators was highest in the 
community experiencing the most involvement with tourism and lowest in the community with 
very little tourism involvement. In addition, attitudes towards tourism as an alternate livelihood 
option were found to significantly correlate with individuals’ tolerance of predators, meaning 
that individuals with more positive attitudes towards tourism were more tolerant of predators.  
 In addition to tourism involvement, we identified several other predictors of tolerance of 
predators. Governance in communities correlated positively with tolerance of predators and was 
also a key topic of conversation with village elders in the Maasai Mara. Communities who felt as 
though they had a voice and were more involved in decision making processes demonstrated 
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higher tolerance for predators. Individual reliance on the natural environment was another 
significant predictor of tolerance of predators. Individuals who were less reliant on the natural 
environment were more tolerant of predators, most likely due to conflicts with predators that 
emerged around natural resource utilization. Individuals who are less reliant on these resources 
may be less impacted by predators. We also identified a surprising negative correlation between 
environmental resilience and tolerance of predators, suggesting that communities with high 
levels of perceived environmental resilience are actually less tolerant of predators. We 
hypothesize that this result may reflect the severe drought in the Maasai Mara at the time of data 
collection. Perhaps communities with healthier environments were attracting use by local 
community members grazing livestock, as well as predators seeking food and water, thus 
experiencing more conflicts. This combination created a situation where environmental 
resilience exacerbated human-wildlife conflict. Future research is needed to further explore this 
relationship.  
 
 The combined findings from these studies further our understanding of theoretical and 
methodological approaches to predicting and mitigating human-predator conflict. The necessity 
to integrate human dimensions into human-predator conflict research has been apparent for some 
time and the studies included in this dissertation provide a framework for integrating a socio-
cultural perspective that can be used across settings. The complex relationships identified 
between socio-cultural variables in our study sites emphasize the importance of developing 
strategies to address human-predator conflicts from a social perspective, as well as continuing to 
gain, and build upon, the ecological knowledge we possess about predators.  
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Study Limitations 
 This research had several limitations. First, as an exploratory study, not all of the 
variables were measured in the first study site in Vietnam. Due to the local political climate as 
well as social norms in the study site, policy and governance variables were not included in the 
survey. Policy support and governance variables and survey items were developed and informed 
by the work in Vietnam, but they were only implemented during the Kenya phase of the project.  
 Second, our approach to data collection was designed to support a multi-level statistical 
analysis in order to gain understanding of social variables as different levels of organization in 
communities. However, responses in communities in our study in Vietnam did not prove diverse 
enough to support this approach and, in Kenya, more communities would be needed for the 
analysis. In the future, multi-level statistical modeling could provide addition insights of 
interactions between socio-cultural variables at different levels. In addition, we only considered 
perceptions of individuals in this study. Social suitability should also consider the institutional 
structures, power dynamics, and economic forces impacting local communities (Rastogi et al., 
2012). Challenges also arose in our data collection when using the concept of a scale survey in 
non-Western cultures where many community members had not been exposed to our question 
structure. The possibility of social desirability impacting our survey responses in both Vietnam 
and Kenya also exists.  
 Finally, though our approach to understanding the social suitability for predator 
conservation in local communities is replicable across settings, our specific results are site-
specific. Local cultural contexts, as well as interactions with predators, inevitably vary across 
sites making generalizations and comparisons across study sites challenging (Holland et al., 
2018).  
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Future Research Opportunities and Conclusion 
Our approach to understanding the social suitability of local communities for predator 
conservation can be replicated in other areas where communities experience conflicts with 
predators. Further research is needed in order to understand the relationships between all 
variables included in our study, particularly the impact of environmental resilience on predator 
conservation. Several of the scales used in our survey resulted in low factor loadings for items. 
Testing these scales in other contexts will help improve their reliability. In addition, utilization of 
a multi-level statistical analysis would allow us to see how variables at different levels of social 
structure impact social suitability for predator conservation. Our study also focused primarily on 
big cats and comparisons in communities experiencing conflicts with other types of predators, or 
other wildlife that cause conflicts (i.e. elephants or primates), would increase the utility of the 
SSI. Finally, identification of communities where some of the social variables studied might 
change, could provide a natural experiment and further insight into the impact of each variable 
on social suitability,  
Our positive findings relating attitudes towards tourism and tourism involvement to 
tolerance of predators provide another opportunity for continued research. Results suggest that 
there may be a tourism “sweet spot” in communities at which their attitudes towards the tourism 
industry are highest. In these cases, the presence of tourism provides enough opportunity in the 
community to generate optimism but not so much that frustration and inequitable distribution of 
benefits impact communities. Our results suggest that tourism might be best utilized as one of 
many economic opportunities in communities rather than the sole/primary generator of alternate 
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livelihood options. Further exploration into this relationship would be a valuable contribution to 
the fields of protected area management and sustainable development.  
Finally, the study sites included in this dissertation were located in rural, developing 
countries. Conflicts with predators impact communities in diverse settings, including developed 
nations. Adapting the SSI to be used in a developed country context will allow more widespread 
use of this approach and comparisons of social suitability between more diverse sites.  
This dissertation was an exploratory effort to understand the social suitability for predator 
conservation in local communities. Conflicts between predators and humans are frequently 
studied from an ecological perspective but should always integrate analysis of the cultural 
context as well. As human populations continue to rise, the future of apex predator populations 
will hinge upon successful management of protected areas, where management decisions greatly 
impact both wildlife and local communities. To foster coexistence, assessments of cultural 
context are needed in order to create management plans that support both local communities and 
predator populations. The approach to measuring the social suitability for predator conservation 
that was developed and implemented in this dissertation illustrates how social science research 
can inform the theory and practice of  protected area management, particularly when it comes to 
managing conflicts between humans and predators.  
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Appendix A 
Supplemental Information for Systematic Review on Human-Panthera Conflicts 
Table A-1. Definitions and Examples of Interventions Evaluated and/or Recommended by 
Articles Included in the Review  
Term Definition Examples 
Compensation Monetary payment provided to 
those who have suffered loss 
(human casualty/injury or property 
damage (livestock or other) due to 
Panthera conflict.  Reporting 
system in place. 
Evaluated; Karanth et al. 2013, 
Kgathi et al. 2012 
Recommended; Ogra and 
Badola 2008, Lindsey et al. 
2013 
Community 
Conservation/Ecotourism 
Conservation programs designed to 
provide community benefits, such 
as ecotourism, used to provide 
incentives to reduce conflict 
Evaluated; Bagchi and Mishra 
2005, Bajracharya et al. 2006 
Recommended; Lindsey et al. 
2013, Hazzah et al. 2009 
Education programs Targeted education programs 
designed to teach value of 
biodiversity and importance of 
carnivore species in ecosystems as 
well as tolerance and conflict 
mitigation strategies 
Evaluated; Balme et al. 2009, 
Nugraha and Sugardjito 2009 
Recommended; Rust and 
Marker 2013, Dhanwatey et al. 
2013 
Fences Fences constructed around 
livestock areas or villages 
Evaluated; Kolowski and 
Holekamp 2006, Hayward and 
Kerley 2009 Recommended;  
Kissui 2008, Pettigrew et al. 
2012 
Hunting of animal Intentional tracking and killing of 
Panthera individual(s) 
Evaluated; Carvalho and Pezzuti 
2010, Barlow et al. 2010 
Recommended; Zimmerman et 
al. 2005, Stein et al. 2010 
Land management/zoning Land designated for particular 
types of use with the intention of 
reducing conflict occurrence 
Evaluated; Balme et al. 2009, 
Goodrich 2010 Recommended; 
Rust and Marker 2013, Johnson 
et al. 2006 
Legal management Legal policies should be developed 
or revised to reduce conflict 
Recommended; Karanth et al. 
2013, Carvalho and Pezzuti 
2010 
Livestock Management Strategies 
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Dogs Dogs used to alert/deter attacks 
(dogs also documented be a cause 
of attack) 
Evaluated; Bauer et al. 2010, 
Atickem et al. 2010 
Recommended; Pettigrew et al. 
2012, Weise et al. 2014 
    Enclosed structure Enclosed structure to keep 
livestock in at night to prevent 
attacks 
Evaluated; Karanth et al. 2012, 
2013,  
Kolowski and Holekamp 2006 
Distribution of safety gear Helmets, protective gear provided 
to hunters and other humans going 
into forests where conflict has been 
documented 
Evaluated; Barlow et al. 2010 
Deterring technology Noise generators, electricity, 
firecrackers, etc. used to 
intimidated animals and keep them 
from villages 
Evaluated; Tweheyo et al. 2012, 
Nugraha and Sugardjito 2009 
Recommended; Kolowski and 
Holekamp 2006, Kgathi et al. 
2012 
Lighting Lighting around livestock areas and 
villages to deter animals 
Evaluated; Karanth et al. 2012, 
2013 
Livestock management 
techniques 
Improvements to livestock 
husbandry techniques 
Recommended; Michalski et al. 
2005, Dickman et al. 2014 
Night guards Human guards to stay with 
livestock at night to prevent attacks 
Karanth et al. 2012, 2013, 
 Relocation of livestock Livestock herds relocated in order 
to reduce conflict occurrence 
Evaluated; Woodroofe et al. 
2006 
Water diversions Man-made ponds or channels 
created to prevent Panthera 
individuals from reaching villages 
or herds 
Evaluated; Tweheyo et al. 2012, 
Barlow et al. 2010 
Local management Management should be developed 
and enforced by local governments 
Recommended; Nugraha and 
Sugardjito 2009, Dickman et al. 
2014 
Proactive payment Payment provided to villages or 
individuals as incentive to avoid 
conflict 
Evaluated; Pettigrew et al. 2012, 
Goodrich 2010 
Prey management Policy in place to artificially 
regulate or control the Panthera 
prey populations in the region 
Evaluated; Goodrich 2010 
Religion Religious beliefs and practices 
should be taken into account and 
used as incentive to preserve 
species and limit conflict  
Recommended; Hazzah et al. 
2009 
Relocation of animal Panthera individual caught and 
relocated by humans 
Evaluated; Weise et al. 2014, 
Nugraha and Sugardjito 2009 
Relocation of people People relocated (by force or 
voluntarily) in order to reduce 
conflict occurrence 
Evaluated; Harihar et al. 2014 
Recommended; Nyhus and 
Tilson 2004, Dunham et al. 
2010 
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Reporting of incident Data collection of incidents and 
extent of conflict by organized party 
Evaluated; Tweheyo et al. 2012 
Response teams Local or government run teams of 
trained individuals to respond to 
reports of conflict with either 
livestock of humans 
Recommended; Inskip et al. 
2014, Dhanwatey et al. 2013 
Use of technology Use of portable technology to 
monitor, report, and document 
conflict 
Evaluated; Barlow et al. 2010 
Recommended; Farhadinia et al. 
2014, Neto et al. 2011 
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Appendix B 
Survey Instrument Used in Dong Van Karst Plateau Geopark, Vietnam Data Collection 
Name of Interviewer: _________________________ 
Date of Interview: ____________________________ 
Location of Survey 
District: ______________________________  
Commune: ___________________________ 
Village: ______________________________  
Hello: 
My name is XXXX and I am a researcher from Clemson University, USA. I am conducting a survey related to your 
community and tourism in the region. The results of this study will be used to improve the management of the 
region. Your responses will be confidential and your name will not be associated with your answers. This survey 
takes about 15 minutes to complete. Thank you for your willingness to complete this important survey. 
1. What is your gender?   Male     Female (don't need to ask this as we will be face to face with person!)
2. How many adults live with you in this house (18 years old or older)?________
3. How many children under the age 18 live in this house?______
4. How do you primarily make a living now?
a. ___farming
b. ___raising livestock
c. ___teaching
d. ___mechanic
e. ___own a business
f. ___work in tourism
g. ___work for the government
h. ___other, please specify_____________________________
i. ___don’t work
5. About how much money did your household earn last year?_____________________
6. How much of this income was from:
a. labor? ____________________
b. sales of agricultural goods? __________________
c. sales of other goods and services? _________________
d. tourism?_____________
7. If you consider all of the things that your household uses in a year, what portion do you:
a. Grow or make yourself?
b. Get through bartering?
c. Purchase with cash?
8. If you raise crops and livestock, how much of your total farm production do you:
a. consume within your household?
b. sell for cash?
c. trade with others in the community?
d. store for the following year?
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9. If in #6 they respond to income from tourism then ask: what specifically do you do?
________________________
10. How often during the average month do you:
a. visit a large town (might specify District capital or Ha Giang)  to sell things in the market?__________
b. visit a large town (might specify District capital or Ha Giang)  to buy something you need?__________
11. Do you work in another community? Yes/No. If yes, what community? _____
12. How reliant are you on farming and the forest for your food?
a. ___Completely
b. ___A lot
c. ___Somewhat
d. ___Little
e. ___Not at all
13. How reliant are you on farming and the forest for your income?
f. ___Completely
g. ___A lot
h. ___Somewhat
i. ___Little
j. ___Not at all
14. Were you born in this community?   Yes/No. If no, where were you
born?_____________________________________
15. How many years have you lived in this community?_____________________________
16. What is your age? ________________
17. How many years did you attend school?_______________________________
18. Ethnicity: What do you consider your ethnic or cultural background? ____________________________
19. What languages do you speak? ______________________________________________________
20. Have you heard of the term Geopark and if so, what does it mean to you?
Economic Diversity 
First, I would like you to respond to a series of 
statements about jobs and ways to make money in 
your community. 
Do you think:  
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
There are a lot of different ways to make money in 
this community 
There are a lot of different kinds of businesses in my 
community 
People in this community have many different labor 
skills 
It is easy to start a new business here 
168 
Most people in the community make a living in 
multiple ways 
Most people in this community run some kind of 
business to bring in income 
People visit your community to buy your products 
People from this community sell things in markets in 
other cities 
The Geopark will improve my livelihood 
I have important business connections in other cities 
It is easier for young people to find jobs today than it 
was in the past 
There are many employment opportunities here 
I believe the Geopark will improve employment 
opportunities 
Attitudes toward tourism 
This next series of statements are about general 
support for tourism. Do you think: 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
Tourism is good for my household 
Tourism is good for my community 
I benefit directly from tourism 
Tourism may have a negative impact on my culture 
Tourism can help me share my culture with visitors 
If there were more tourists in the future, I may lose 
my traditional way of life 
I rely on tourism for my livelihood. 
Tourists visiting my community harm the 
environment. 
Tourists visit the Geopark to see wildlife 
Having predators, like large cats, in the Geopark 
will attract more tourists  
Tourism encourages local environmental protection 
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Tourism Capacity 
Now the next series of 
statements are about skills that 
might be needed for tourism. 
How important are the 
following? 
Not at all 
important 
(prepared) 
Slightly 
important 
(prepared) 
Somewhat 
important 
(prepared) 
Moderately 
important 
(prepared) 
Extremely 
important 
English communication skills. 
Understanding how to service 
foreign visitors to meet their 
expectations.    
Keeping track of expenses and 
revenue associated with a 
homestay 
Preparing food that tourists will 
enjoy. 
Preparing food that will keep 
my foreign homestay guests 
from getting sick.  
Explaining how local products 
are made. 
Working with tour operators. 
Computer and internet skills. 
Social media skills. 
Advertising and marketing skills 
Now please rate your level of 
preparation to perform the 
following 
Not at all 
prepared  
Slightly 
prepared 
Somewhat 
prepared 
Moderately 
prepared 
Extremely 
prepared 
English communication skills. 
Understanding how to service 
foreign visitors to meet their 
expectations.    
Keeping track of expenses and 
revenue associated with a 
homestay 
Preparing food that tourists will 
enjoy. 
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Preparing food that will keep my 
foreign homestay guests from 
getting sick.  
Explaining how local products are 
made. 
Working with tour operators. 
Computer and internet skills. 
Social media skills. 
Advertising and marketing skills 
Social Capital 
Next, I would like you to respond to a series of 
statements related to yourself and other community 
members. 
Do you think: 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
I talk to friends and relatives about problems that my 
community face 
I spend time on volunteer activities 
I attend public meetings 
I feel like I can ask others in my community for help 
when I need it 
I learn about new things by talking with members of 
my community 
I feel like I am a member of my community 
I have an opportunity to help make decisions 
regarding my community. 
Most people in this community can be trusted 
Everyone in my community has equal access to 
resources 
Everyone in my community has an equal chance to 
succeed 
My community responds quickly when problems arise 
There are many active associations, organizations and 
institutions that provide valuable resources in my 
community 
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Local organizations improve my local community 
   Environmental Resilience 
Next please respond to a series of statements 
about the environment in and around your 
community. 
Do you think:  
Strongly 
disagree 
Disagree Neutral Agree Strongly Agree 
The quality of air in my community is good 
The rivers in my community are clean 
The environment in my community is healthy 
My community recovers quickly from natural 
disasters 
Drought is a serious concern in my community. 
I have reliable access to safe drinking water. 
I have reliable access to food. 
The food I eat is produced in my community. 
Wildlife negatively impacts my livelihood. 
Predators, like large cats, improve the health of 
the environment.  
The geopark area should remain open for local 
use 
Tolerance for Predators 
Please indicate your level of support or 
opposition for the following activities related to 
your local area: 
Actively 
Oppose (Would 
take action) 
Oppose Neutral Support Actively Support 
(Would take 
action) 
Replanting forests to improve habitat for wildlife 1 2 3 4 5 
Limiting the killing of deer (list other prey 
species here) 
1 2 3 4 5 
Taking political action to protect habitat for 
wildlife 
1 2 3 4 5 
Preventing the killing or poisoning of a predator 1 2 3 4 5 
Killing a predator 1 2 3 4 5 
Hunting small mammals for food 1 2 3 4 5 
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Putting livestock in protective pens to protect 
them from predators 
1 2 3 4 5 
Persuading other people to kill or poison 
predators 
1 2 3 4 5 
Clearing additional forest land for grazing or 
community development 
1 2 3 4 5 
Future Behavior 
If a leopard or other large cat like a leopard killed 
one of your livestock or became an issue in your 
village how likely would you take the following 
actions: 
Extremely 
Unlikely 
Unlikely Neutral Likely Extremely 
Likely 
Use predator proof-enclosures for livestock during 
the night 
1 2 3 4 5 
Use electric fences to surround pastures and/or 
enclosures 
1 2 3 4 5 
Keep herds away from the forest 1 2 3 4 5 
Kill the problem animal(s) 1 2 3 4 5 
Future governmental response 
If a leopard or other large cat like a leopard killed one 
of your livestock or became an issue in your village, 
please indicate your level of support or opposition for 
the following activities: 
Strongly 
Oppose 
Oppose Neutral Support Strongly 
Support 
Provide financial compensation for livestock losses by 
predators 
1 2 3 4 5 
Relocate the problem animal(s) 1 2 3 4 5 
Kill all leopards in the region 1 2 3 4 5 
Reintroduce animals that predators eat 1 2 3 4 5 
Perceived Risk 
How concerned are you 
about the following? 
Not at all 
concerned 
Slightly 
concerned 
Somewhat 
concerned 
Moderately 
concerned 
Extremely 
concerned 
Predators from the nearby 
forest will attack your pets 
1 2 3 4 5 
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Predators from the nearby 
forest will attack your 
livestock 
1 2 3 4 5 
Predators from the nearby 
forest will attack someone in 
your village (outside of your 
family) 
1 2 3 4 5 
Predators from the forest will 
attack you or someone in your 
family 
1 2 3 4 5 
Local Assets (Open-ended) 
What makes your community special? 
What is most important to you about where you live?   
(Follow-up) From an environmental standpoint, what is most important to you about where you live? 
(Follow-up) Why? 
Local Challenges (Open-ended) 
Thinking about how you make a living, what are the biggest challenges to making a living? 
What are ways in which the government can assist you in improving your economic well-being?   
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Appendix C 
Survey Instrument Used in Maasai Mara National Reserve, Kenya Data Collection 
Maasai Mara National Reserve Community Survey 
December 12, 2016 
Social Suitability Index for Predator Conservation 
Kathleen Krafte 
Demographics: 
1. What is your gender?   Male     Female (don't need to ask this as we will be face to face with person)
2. How many adults live with you in this house (18 years old or older)?________
3. How many children under the age 18 live in this house?______
4. How many years have you lived in this community?_____________________________
5. What is your age? ________________
6. How many years did you attend school?_______________________________
7. What languages do you speak? ______________________________________________________
General questions about conservation and human-wildlife conflict: 
Are any wild animals causing problems in your area?  YES   NO 
Which species?  LION ELEPHANT Other ___________ 
What problems are they causing? 
What is the biggest problem caused by wild animals in your area? 
 INJURY CROP DAMAGE LIVESTOCK LOSS OTHER 
Please answer the following questions about wildlife by 
responding yes, no, or not sure: 
No Not Sure Yes 
Do you think elephants should be protected? 1 2 3 
Do you think that lions should be protected? 1 2 3 
How concerned are you about 
each of the following issues when 
it comes to wildlife in general?  
Not 
Concerned at 
All 
Slightly 
Concerned 
Somewhat 
Concerned 
Moderately 
Concerned 
Extremely 
Concerned 
Damaging or destroying crops 1 2 3 4 5 
Injuring or killing livestock 1 2 3 4 5 
Competing with livestock for 
resources such as grazing land 
1 2 3 4 5 
Competing with people for 
resources such as bushmeat and 
wild game 
1 2 3 4 5 
Injuring or killing a person 1 2 3 4 5 
176 
Do you think that other predators like leopards and hyenas 
should be protected? 
1 2 3 
Do you think that other wildlife species like antelope, primates, 
etc., should be protected? 
1 2 3 
Please answer the following questions about wildlife in your 
area by responding too few, just right, or too many: 
Too few Just Right Too Many 
What do you think about the number of elephants in your area 
today? 
1 2 3 
What do you think about the number of lions in your area today? 1 2 3 
What do you think about the number of other predators in your 
area today (leopards, hyenas, etc.)? 
1 2 3 
What do you think about the number of other wildlife species 
like antelope, primates, etc., in your area today? 
1 2 3 
How important are the following benefits from wildlife? Not 
important 
at all 
Not 
important 
Important Very 
important 
Playing an important role in maintaining health of the 
natural environment 
1 2 3 4 
Attracting tourists, tourist dollars and tourism jobs 1 2 3 4 
Influencing businesses that provide jobs to local people 1 2 3 4 
Contributing to cultural or spiritual values 1 2 3 4 
Questions about the Mara reserve: 
How strongly do you agree, or disagree, with the following 
statements concerning Maasia Mara National Reserve? 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
Maasai Mara National Reserve effectively protects wildlife 
populations 
1 2 3 4 5 
Maasai Mara National Reserve contributes to jobs and well 
being in my community 
1 2 3 4 5 
The Maasai Mara should be protected from people in 
general 
1 2 3 4 5 
MMNR is well managed 1 2 3 4 5 
MMNR managers ask for opinions of local people when 
making decisions  
1 2 3 4 5 
177 
Which idea would you support regarding the Maasai Mara National Reserve? 
a. Retain it as is
b. Make it bigger
c. Make it smaller
d. Get rid of it
Community Resilience: 
Social: 
Please respond to a series of statements related to yourself 
and other community members. 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
I talk to friends and relatives about problems that my 
community face 
1 2 3 4 5 
I feel like I can ask others in my community for help when I 
need it 
1 2 3 4 5 
I learn about new things by talking with members of my 
community 
1 2 3 4 5 
I have an opportunity to help make decisions regarding my 
community. 
1 2 3 4 5 
Most people in this community can be trusted 1 2 3 4 5 
My community responds quickly when problems arise 1 2 3 4 5 
Environmental: 
Please respond to a series of statements 
about the environment in and around your 
community. 
Strongly 
disagree 
Disagree Neutral Agree Strongly Agree 
The quality of air in my community is good 1 2 3 4 5 
The rivers (if one exists) in my community 
are clean 
1 2 3 4 5 
The natural environment in my community is 
healthy 
1 2 3 4 5 
I have reliable access to safe drinking water 1 2 3 4 5 
Grazing cows have plenty of forage 1 2 3 4 5 
Economic: 
I would like you to respond to a series of statements 
about jobs and ways to make money in your 
community. 
Do you think:  
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
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Governance: 
Reliance on the Natural Environment: 
There are a lot of different ways to make money in 
this community 
1 2 3 4 5 
There are a lot of different kinds of businesses in my 
community 
1 2 3 4 5 
People in this community have many different labor 
skills 
1 2 3 4 5 
It is easy to start a new business here 1 2 3 4 5 
People visit this community to buy products 1 2 3 4 5 
I would like you to respond to a series of statements 
about your local leaders and how community members 
can help make decisions for this community. 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
Local community leaders learn from their mistakes 1 2 3 4 5 
Local leaders can adjust quickly to changing problems 1 2 3 4 5 
Locals have control over how the community uses its 
resources 
1 2 3 4 5 
Local leaders work well together 1 2 3 4 5 
Local people can share in decision making with national 
decision makers 
1 2 3 4 5 
Local people do not have to wait on national leaders to 
make community decisions 
1 2 3 4 5 
The community leaders have as much power here as 
national leaders 
1 2 3 4 5 
The national government makes the decisions for our 
community 
1 2 3 4 5 
The county government makes the decisions for our 
community 
1 2 3 4 5 
I would like you to respond to a series of statements about 
farming and livestock. 
Not at all Little Somewhat A lot Completely 
How reliant are you on your own farming for food? 1 2 3 4 5 
How reliant are you on your own farming for income? 1 2 3 4 5 
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Next please respond to a series of statements 
about the resources you obtain from the 
natural environment. 
How often do you obtain the following 
resources directly from the nearby natural 
environment? 
Never Sometimes Don’t Use Often Always 
Fire wood 1 2 3 4 5 
Water 1 2 3 4 5 
Building Materials 1 2 3 4 5 
Meat (hunting) 1 2 3 4 5 
Fish (fishing) 1 2 3 4 5 
Fruits and vegetable 1 2 3 4 5 
Household supplies (for baskets, cleaning 
materials, etc.) 
1 2 3 4 5 
Community perceptions of predators: 
How reliant are you on your own livestock for food? 1 2 3 4 5 
How reliant are you on your own livestock for income? 1 2 3 4 5 
Please indicate how strongly you support 
or oppose the following activities in your 
local area: 
Actively 
Oppose (Would 
take action to 
oppose) 
Oppose Neutral Support Actively Support 
(Would take 
action to support) 
Limiting the hunting of antelope and other 
species that lions eat 
1 2 3 4 5 
Killing a lion for cultural reasons 1 2 3 4 5 
Killing a lion for non-cultural reasons 1 2 3 4 5 
Poisoning a dead animal that lions might 
eat 
1 2 3 4 5 
Preventing the killing of a lion 1 2 3 4 5 
Working with or assisting others who kill 
lions  
1 2 3 4 5 
Protecting all lions from hunting 1 2 3 4 5 
Talking to other people in my community 
about the importance of lions 
1 2 3 4 5 
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If a lion killed one of your livestock or became an 
issue in your village how likely would you take the 
following actions: 
Extremely 
Unlikely 
Unlikely Neutral Likely Extremely 
Likely 
Use predator proof-enclosures (such as bomas) to 
protect livestock during the night 
1 2 3 4 5 
Keep herds away from the Reserve land where 
lions live 
1 2 3 4 5 
Kill the problem animal(s) 1 2 3 4 5 
Kill all of the lions in the region 1 2 3 4 5 
Capture and release the problem animal 
somewhere else 
1 2 3 4 5 
Report the death of my cow in order to receive 
financial compensation 
1 2 3 4 5 
“Would any of your answers above change if leopards or other predators were the culprits? 
Explain.” 
How concerned are you about 
the following issues 
concerning predators? 
Not at all 
concerned 
Slightly 
concerned 
Somewhat 
concerned 
Moderately 
concerned 
Extremely 
concerned 
Lions from the nearby 
Reserve attacking your dogs 
1 2 3 4 5 
Lions from the nearby 
Reserve attacking your 
livestock 
1 2 3 4 5 
Lions from the nearby 
Reserve attacking someone in 
your village (outside of your 
family) 
1 2 3 4 5 
Lions from the nearby 
Reserve attacking you or 
someone in your family 
1 2 3 4 5 
“Would any of your answers above change if we were talking about leopards or other predators? 
Explain.” 
Restricting where livestock graze to save 
more land for lions  
1 2 3 4 5 
Creating addition reserves to protect lions 
and wildlife from people  
1 2 3 4 5 
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Which of the following 
management actions would you 
support if a lion… 
Do 
Nothing 
Increase 
Monitoring 
Frighten 
animal(s) away 
Relocate 
animal(s) 
Kill 
animal(s) 
Was sighted near your village 1 2 3 4 5 
Killed a pet in your village 1 2 3 4 5 
Killed livestock near your 
village 1 2 3 4 5 
Damage crops near your village      
Injured a human 1 2 3 4 5 
Killed a human 1 2 3 4 5 
“Would any of your answers above change if leopards or other predators were the culprits? 
Explain.” 
 
 
Attitudes towards Predators: 
 
How strongly do you agree, or disagree, with the following 
statements concerning lions? 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
I believe humans should protect lions 1 2 3 4 5 
Humans should manage lion populations for human benefit 1 2 3 4 5 
It is acceptable if some individual lions die because of 
human activity as long as populations are not jeopardized 
1 2 3 4 5 
It is important for humans to manage populations of lions 1 2 3 4 5 
The needs of people are always more important than any 
rights that wildlife may have 
1 2 3 4 5 
I am comfortable having lion populations near my home 1 2 3 4 5 
Lions are important to my community 1 2 3 4 5 
It is important that we learn as much as we can about lions 1 2 3 4 5 
We should be sure that populations of lions are healthy for 
future generations  
1 2 3 4 5 
“Would any of your answers above change if we were talking about leopards or other predators? 
Explain.” 
 
Questions about Poaching: 
 
How strongly do you agree, or disagree, with the following 
statements concerning poaching of wildlife? 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
Poaching wildlife is a problem in my community. 1 2 3 4 5 
There are people in my community that poach wildlife. 1 2 3 4 5 
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There are people in my community that assist in poaching 
efforts. 
1 2 3 4 5 
Poachers often pass through my community. 1 2 3 4 5 
People caught poaching animals should be punished. 1 2 3 4 5 
 
 
Policy Environment: 
 
What policies exist in this community related to lion management? (open ended question) 
 
If someone in the community were to violate any of these policies, would there be a punishment? (open ended 
question) Follow up: Should there be a punishment?  
 
How often does this happen? (open ended question) 
 
Please indicate how strongly you agree, or 
disagree, with the following statements. 
Strongly  
Disagree 
Disagree Neutral Agree Strongly 
Agree 
I benefit from policies related to lion 
management where I live. 
1 2 3 4 5 
I am aware of policies designed to compensate 
for livestock losses. 
1 2 3 4 5 
I have benefited from policies designed to 
compensate for livestock losses. 
1 2 3 4 5 
I feel like I have a say in what happens when it 
comes to wildlife management in my area. 
1 2 3 4 5 
I think the rules and regulations related to 
wildlife management in my area are fair to local 
residents. 
1 2 3 4 5 
I think the rules and regulations related to 
wildlife management in my area help protect 
wildlife. 
1 2 3 4 5 
I trust local leaders to make good decisions when 
it comes to managing wildlife and/or predators. 
1 2 3 4 5 
I trust government authorities to make good 
decisions when it comes to managing wildlife 
and/or predators. 
1 2 3 4 5 
 
Alternate Livelihoods: 
 
Please indicate how strongly you agree, or disagree, 
with the following statements related to tourism in 
your community: 
Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
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Tourism is good for my household 1 2 3 4 5 
Tourism is good for my community 1 2 3 4 5 
I benefit directly from tourism 1 2 3 4 5 
Tourism can help me share my culture with visitors 1 2 3 4 5 
I rely on tourism for my livelihood. 1 2 3 4 5 
Tourism encourages local environmental protection 1 2 3 4 5 
Tourism provides jobs for local people 1 2 3 4 5 
Demographics: 
Now the next series of 
statements are about skills 
that might be needed for 
tourism. 
How important are the 
following? And, please rate 
your level of preparedness 
to perform the following 
tasks.  
Importance Preparedness 
Not at all 
important 
Not 
important Important 
Very 
important 
Not at all 
prepared 
Not 
Not Prepared Prepared Very prepared 
English communication 
skills 1 2 3 4 1 2 3 4 
Understanding how to 
service foreign visitors to 
meet their expectations 
1 2 3 4 1 2 3 4 
Guiding safari trips 1 2 3 4 1 2 3 4 
Driving tourists in/around 
the reserve 1 2 3 4 1 2 3 4 
Explaining how local 
products are made 1 2 3 4 1 2 3 4 
Explaining my culture 1 2 3 4 1 2 3 4 
Tracking wildlife to 
provide viewing 
opportunities for tourists 
1 2 3 4 1 2 3 4 
Computer and internet 
skills 1 2 3 4 1 2 3 4 
Social media skills 1 2 3 4 1 2 3 4 
Advertising and marketing 
skills 1 2 3 4 1 2 3 4 
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1. How do you primarily make a living now?
Farming _ Raising Livestock __ Teaching __ Own a Business__ 
Work in Tourism __ Work for Government __ Other (please specify) 
________ 
Don’t work 
2. About how much money did your household earn last year?_____________________
3. How much of this income was from:
a. labor (not related to tourism)? ____________________
b. sales of agricultural goods? __________________
c. sales of other goods and services? _________________
d. revenue from tourists?_____________
4. If in #3 they respond to income from tourism then ask: what specifically do you do?
________________________
5. How involved with tourism are you?
 Not involved Somewhat involved Moderately involved Very involved 
6. How long have you been involved with the tourism industry?
0-3 years 4-7 years 8-11 years 12-16 years 16+ years 
